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(57)Abstract 

PROBLEM TO BE SOLVED: To make adjustable both 
the curved amount and the inclination of a plurality of 
scanning lines. 

SOLUTION: Long-length plastic lenses 10 and 15 being 
the ones of a plurality of optical devices corresponding 
to the respective scanning lines by laser beams emitted 
from a plurality of LD units are respectively held by lens 
holders 19 and 19. The holders 19 and 19 are provided 
with three hollow screws 20a to 20c for adjusting the 
bend of the scanning line by forcibly bending the lenses 
10 and 15 in the subscanning direction of the laser 
beam. The lens holders 19 and 19 are also provided with 
adjusting screws 21a and 21b for correcting the 
inclination of the scanning line by integrally inclining the 
lenses 1 0 and 1 5 with the holders 1 9. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original ' 
precisely. 

2. **** shows the word which can not be translated 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In light-scanning equipment with which two or more optical element groups which carry 
out image formation of the scanning line by beam by which outgoing radiation was carried out, 
respectively to a photo conductor which corresponds, respectively are arranged in optical housing 
from two or more laser light sources corresponding to each scanning line, respectively Any one in 
two or more optical elements which constitute each optical element group corresponding to said each 
scanning line, respectively is held by attachment component, respectively. While keeping a gap 
along a main scanning direction of said scanning line and establishing two or more scanning-line 
curve adjustment means to adjust deflection of the scanning line by sagging compulsorily an optical 
element which the attachment component holds to this attachment component in the direction of 
vertical scanning of said beam Light-scanning equipment characterized by establishing a scanning- 
line inclination adjustment means to amend an inclination of the whole scanning line by inclining 
said optical element by said attachment component and one with the condition of having maintained 
deflection of the scanning line. 

[Claim 2] Said scanning-line curve adjustment means and a scanning-line inclination adjustment 
means are light-scanning equipment according to claim 1 characterized by being prepared in one 
with an optical element which said attachment component holds. 

[Claim 3] Said scanning-line curve adjustment means is light-scanning equipment according to claim 
1 or 2 characterized by being the means which consists of two or more curve controller material 
which presses a location which an optical element was made to contact two or more datum level 
which kept and formed a gap along said main scanning direction of said attachment component, and 
was offset to said main scanning direction to datum level of said attachment component of the 
optical element, respectively to said datum-level side. 

[Claim 4] Said scanning-line inclination adjustment means is light-scanning equipment given in 
claim 1 which is a means to shift said attachment component in rotation and said direction of vertical 
scanning centering on near the optical axis of said optical element, and is characterized by the ability 
to operate [ said scanning-line curve adjustment means and ] independently thru/or any 1 term of 3. 
[Claim 5] each of said scanning-line curve adjustment means and a scanning-line inclination 
adjustment means - a controller ~ both - adjustment from the same - light-scanning equipment 
given in claim 1 characterized by being arranged in an operational location thru/or any 1 term of 4. 
[Claim 6] Light-scanning equipment characterized by having prepared said positioning section 
which positions by dashing and making the section contact in said attachment component, and 
establishing said press means which carries out press energization of said attachment component so 
that it may dash and may press against the section for this positioning section while dashing against 
said optical housing, or its optical housing and member of one and preparing the section in light- 
scanning equipment given in claim 1 thru/or any 1 term of 5. 

[Claim 7] Image formation equipment which equipped claim 1 thru/or any 1 term of 6 with light- 
scanning equipment of a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the light-scanning 
equipment used for image formation equipments, such as a laser beam printer, a digital copier, and 
laser facsimile, and the image formation equipment which carried it. 
[0002] 

[Description of the Prior Art] For example, the laser beam printer which is image formation 
equipment of an electrophotography method, a digital copier, laser facsimile, etc. are equipped with 
the light-scanning equipment which forms a latent image on a photo conductor by irradiating a laser 
beam on the surface of a photo conductor, and scanning it. Although it deviates by the polygon 
mirror turning around the laser beam irradiated from the light source and he is trying to scan a photo 
conductor top with such light-scanning equipment, by the usual thing, the tabular glass formed for a 
long time along the scanning direction is arranged in the middle of the optical path of the laser beam. 
And the glass is carrying out angle alpha ****** arrangement in the cross section, and he is trying to 
adjust the amount of curves of the scanning Une (laser scanning line) by the laser beam on a photo 
conductor by changing the angle alpha or changing thickness of glass (for example, refer to JP,11- 
287966,A). 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the case of such conventional light-scanning 
equipment, as mentioned above, the amount of curves of the laser scanning line could be adjusted by 
changing whenever [ angle-of-inclination / of the glass formed in the optical path between a polygon 
mirror and a photo conductor ], and the thickness of the glass, but the adjustment which changes the 
inclination of the scanning line itself had the trouble that it could not do. therefore __****** is 
able to adjust the amount of curves of the scanning line for every station to a predetermined range - 
the inclination of the scanning line — every station (every [ respectively corresponding to two or 
more colors to be used ] laser beam) - Bala ~ since color nonuniformity and color gap arose when it 
** just and waits, it might be said that image quahty will deteriorate 

[0004] Moreover, since efficiency for light utilization was downed by only the part in order to form 
the above glass in scan optical system, or the mechanism device for adjusting the inclination of the 
glass was also needed, there was also a trouble that only the part will become a cost rise. This 
invention is made in view of the above-mentioned trouble, and it aims at enabling it to also adjust the 
inclination of the scanning line itself while it can adjust the amount of curves of the scanning line by 
the laser beam by which outgoing radiation was carried out from two or more laser light sources, 
respectively. 
[0005] 

[Means for Solving the Problem] In light-scanning equipment with which two or more optical 
element groups which carry out image formation of the scanning line by beam by which outgoing 
radiation was carried out, respectively to a photo conductor which corresponds, respectively are 
arranged in optical housing from two or more laser light sources corresponding to each scanning 
line, respectively in order that this invention may attain the above-mentioned purpose Any one in 
two or more optical elements which constitute each optical element group corresponding to each 
above-mentioned scanning line, respectively is held by attachment component, respectively. While 
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keeping a gap along a main scanning direction of the above-mentioned scanning line and 
establishing two or more scanning-line curve adjustment means to adjust deflection of the scanning 
line by sagging compulsorily an optical element which the attachment component holds to the 
attachment component in the direction of vertical scanning of the above-mentioned beam A 
scanning-line inclination adjustment means to amend an inclination of the whole scanning line is 
established by inclining the above-mentioned optical element by the above-mentioned attachment 
component and one with the condition of having maintained deflection of the scanning line. 
[0006] The above-mentioned scanning-line curve adjustment means and a scanning-line inclination 
adjustment means are good to prepare in one with an optical element which the above-mentioned 
attachment component holds. Moreover, the above-mentioned scanning-line curve adjustment means 
is good to make it be the means which consists of two or more curve controller material which 
presses a location which an optical element was made to contact two or more datum level which kept 
and formed a gap along the above-mentioned main scanning direction of the above-mentioned 
attachment component, and was offset to the above-mentioned main scanning direction to datum 
level of the above-mentioned attachment component of the optical element, respectively to the 
above-mentioned datum-level side. Furthermore, the above-mentioned scanning-line inclination 
adjustment means is a means to shift the above-mentioned attachment component in rotation and the 
above-mentioned vertical-scanning direction centering on near the optical axis of the above- 
mentioned optical element, and is good to make actuation possible independently with the above- 
mentioned scanning-line curve adjustment means. 

[0007] and each of the scanning-line curve adjustment means and a scarming-line inclination 
adjustment means - a controller - both - adjustment from the same - it is good to arrange in an 
operational location. Moreover, while dashing against the above-mentioned optical housing, or its 
optical housing and member of one and preparing the section in light-scanning equipment of one of 
the above, it is good to prepare the positioning section which positions by making the above- 
mentioned thrust reliance section contact the above-mentioned attachment component, and to 
establish a press means which carries out press energization of the above-mentioned attachment 
component so that the positioning section may be pressed against the above-mentioned thrust 
reliance section. Furthermore, image formation equipment equipped with light-scanning equipment 
of one of the above is offered. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
based on a drawing. The front view which drawing 1 makes a cross section near [ a part of ] the long 
plastic lens of the light-scanning equipment which is the example of 1 operation gestalt of this 
invention, and is shown, the plan showing the configuration whose drawing 2 similarly holds that 
long plastic lens, left-lateral drawing showing the configuration whose drawing 3 similarly holds that 
long plastic lens, the perspective diagram showing each part article with which drawing 4 similarly 
constitutes that light-scanning equipment, and drawing 5 are the whole block diagrams showing the 
image-formation equipment similarly equipped with that light-scanning equipment. The digital 
copier which is image formation equipment shown in drawing 5 is constituted by the main part 30 of 
a copying machine, the automatic manuscript feeding device (henceforth "ADF") 1, and the feed unit 
60. ADFl carries out automatic feeding of every one manuscript loaded on the manuscript base 51, 
feeds with it on the contact glass 52 of the main part 30 of a copying machine, and discharges the 
manuscript on the manuscript discharge tray 53 after reading of image information with a scanner. 
[0009] In the main part 30 of a copying machine, the scanner section 70 which reads the image 
information of the manuscript set to the upper part on contact glass 52, the light-scanning equipment 
2 which has the LD units 11 and 12 used as a laser light source mentioned later, the imaging section 
which has the photo conductor drums 16 and 18 are prepared. The scanner section 70 has the optical 
scan system which consists of an exposure lamp, two or more mirrors, a lens, CCD, etc. 
Electrification equipment 31, the developer 32, the imprint belt 33 that forms the imprint section, and 
the cleaning equipment 34 grade are arranged in the surroundings of the photo conductor drums 16 
and 18, respectively. And an anchorage device 55 is formed in the transfer paper conveyance 
downstream ( drawing 5 left side) of the photo conductor drum 16, and reversal and a delivery unit 
56 are formed in the downstream, respectively. Moreover, the double-sided unit 40 is formed under 
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the anchorage device 55. 

[0010] The optical scan system of the scanner section 70 scans optically the image of the manuscript 
set on contact glass 52, makes the light-receiving side of CCD carry out image formation of the 
image information with a lens, and carries out photo electric conversion. After processing of A/D 
conversion etc. is performed by the image-processing circuit which does not illustrate the picture 
signal (image information), various kinds of image processings are performed by the image- 
processing section which is not illustrated, by the light-scanning equipment 2 subsequently to the 
time of image formation mentioned later, the image based on the picture signal is written in the 
electrification side of the photo conductor drums 16 and 18 on which the surface was charged 
uniformly by the laser beam with electrification equipment 31, respectively, and a latent image is 
formed there. If it rotates to the location which has each developer 32 when the photo conductor 
drums 16 and 18 rotate in the direction of a clockwise rotation by drawing 5 , the latent image will 
be developed [ both ] by the developer 32, and will turn into a toner image (visible image). 
[0011] On the other hand, paper is fed to the transfer paper P contained there towards the inside of 
the main part 30 of a copying machine fi-om the extensive feeding equipment 61 of the tandem type 
prepared in the feed unit 60, and one feed stage of the universal trays 62 and 63. The transfer paper P 
turns the inside of the main part 30 of a copying machine up, and is conveyed, it is re-conveyed with 
the resist roller 54 to the exact timing which is in agreement with the toner image currently formed 
on the photo conductor drum 18 after the tip runs against the resist roller 54 and stops, and the 
sequential imprint of the photo conductor drum 18 and the toner image on 16 is carried out there. 
The transfer paper P is conveyed by the anchorage device 55 with the imprint belt 33, after 
dissociating from the photo conductor drum 16, and it is fixed to a toner image by the fixing roller 
there. And the transfer paper P after being fixed to the toner image is conveyed in the rectilinear 
propagation direction by reversal and the delivery unit 56 at the time of one side image formation, 
and paper is delivered to it on a paper output tray 58 with the delivery roller 57. 
[0012] Moreover, it is conveyed by the imaging section in which the transfer paper P with which the 
image was formed in the surface is conveyed at the double-sided unit 40 side after the front reverse 
side has been reversed by reversal and the delivery unit 56, and paper is re-fed to it at the time of 
double-sided image formation, and the photo conductor drum 18 is formed again, and an image is 
shortly formed in a rear-face side. And after being fixed to the image with an anchorage device 55, it 
is conveyed in the rectilinear propagation direction by reversal and the delivery unit 56, and paper is 
delivered on a paper output tray 58 with the delivery roller 57. Although light-scanning equipment 2 
is the thing of the scan lens method equipped with the write-in optical system of a tandem type as 
shown in drawing 4 , it can respond also to the thing of a scan mirror method. And although the 
example of the photo conductor drum 16 and 2 station type which forms a latent image on 18, 
respectively was shown in drawing 4 using two laser beams, if it is made the configuration of 
bilateral symmetry a center [ the polygon mirrors 6 and 7 ], it can also be made 4 station type. 
[0013] This light-scanning equipment 2 keeps a predetermined distance in the direction of vertical 
scanning, and arranges two LD units 11 and 12, and he is trying to bend the laser beam which carried 
out outgoing radiation from the LD unit 11 of one of these in the same direction as the laser beam in 
which outgoing radiation was carried out by the clinch mirror 3 from the LD unit 12 of another side. 
And he carries out incidence of the two laser beams to the cylinder lenses 4 and 5, respectively, and 
is trying to condense to a line, respectively near the reflector of two steps of polygon mirrors 6 and 7 
which kept a predetermined distance and have arranged the two laser beams in the vertical direction. 
Beam plastic surgery is carried out, respectively with the scan lenses 8 and 9 used as the 1st scan 
lens arranged in one apparatus or two steps of upper and lower sides, beam plastic surgery is carried 
out at ftheta property and the predetermined diameter of the beam spot with the long plastic lenses 
10 and 15 which turn into the 2nd scan lens further, and the laser beam deflected by the polygon 
mirrors 6 and 7 scans photo conductor drum 16 and 18 top, respectively. 

[0014] The optical paths after the laser beam by which outgoing radiation was carried out from the 
LD unit 11, and the laser beam by which outgoing radiation was carried out from the LD unit 12 pass 
the scan lenses 8 and 9 differ. That is, after carrying out incidence of the beam of the bottom which 
carried out outgoing radiation fi-om the LD unit 12 to the upper long plastic lens 10, it is bent 
towards 90-degree upper part by the clinch mirror 14, and it is further bent 90 degrees by the clinch 
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mirror 27. And the laser beam is further bent caudad by the clinch mirror 13, and scans the photo 
conductor drum 16 top. Moreover, after carrying out incidence of the beam of the bottom by which 
outgoing radiation was carried out from the LD unit 11 to the long plastic lens 15, without carrying 
out incidence to the clinch mirrors 14 and 27 on the way, an optical path is bent by two clinch 
mirrors 36 and 37, and it scans the photo conductor drum 18 top currently arranged in the 
predetermined pitch between drums to the photo conductor drum 16. In addition, two or more optical 
element groups which carry out image formation of each scanning line by the laser beam by which 
outgoing radiation was carried out from the LD units 11 and 12, respectively to the photo conductor 
drums 18 and 16 which correspond, respectively and which were mentioned above are arranged, 
respectively in the optical housing 26 shown in drawing 5 (illustration of an optical element group is 
omitted) corresponding to each scanning line. 

[0015] By the way, with such [ in recent years ] light-scanning equipment, it is becoming 
indispensable from the purpose of a cost cut to adopt the optical element made from plastics as scan 
optical system. Since the components mark of the optical element which is used in the case of light- 
scanning equipment equipped with especially the write-in optical system of a tandem type increase, 
the effect which plastics-izes scan optical system is large. However, in the case of a long plastics 
optical element, it is easy to generate a deflection like the long plastic lenses 10 and 15 shown in 
drawing 4 in the direction which intersects perpendicularly with a longitudinal direction, especially a 
scan layer under the effect of a process condition, residual stress, etc. The amount of deflections is 
dozens of microns, and it becomes very difficult by the difference in a mold for a rose **** reason, 
for the amount and direction to adjust adjustment of the curve condition of the scanning line between 
each station (two or more scanning lines corresponding to two or more colors to be used) and the 
inclination of the scanning line itself by that cause, and to carry out alignment of two or more of the 
scanning lines to high degree of accuracy mutually. 

[0016] so, with the light-scanning equipment 2 by the gestalt of this operation The long plastic lenses 
10 and 15 in two or more optical elements which constitute each optical element group 
corresponding to each scanning line by the laser beam by which outgoing radiation was carried out, 
respectively, respectively from LD units 11 and 12 used as two or more laser light sources whose 
number is one, respectively It holds by the lens holders 19 and 19 shown in drawing 1 which is an 
attachment component, respectively. By sagging compulsorily the long plastic lenses 10 and 15 
which each of that lens holder 19 holds to each of that lens holder 19 in the downward direction of 
vertical scanning in drawing 1 of a laser beam The gap was kept along the main scanning direction 
(it is a longitudinal direction at drawing 1 ) of the scanning line, and two or more three potato screws 
20a, 20b, and 20c used as a scanning-line curve adjustment means to adjust the deflection (curve 
condition) of the scanning line are formed. Moreover, the stretching screws 21a and 21b used as a 
scaiming-line inclination adjustment means to amend the inclination of the whole scanning line by 
what the long plastic lenses 10 and 15 are inclined for by each lens holder 19 and one with the 
condition of having maintained the deflection of the scanning line, respectively (inclination 
adjustment of the direction where a lens holder 19 serves as an upward slant to the right or a left riser 
by drawing 1 ) are formed, respectively. 

[0017] Hereafter, the device in which the deflection of the scanning line is adjusted, and the device 
which amends the inclination of the whole scanning line are explained. A gap is kept and set up at 
the optical housing 26 of light-scanning equipment 2 to the main scanning direction which turns into 
a longitudinal direction by drawing 1 in two bosses 25 and 25 for positioning, as shown to the bosses 
25 and 25 of the both sides at drawing 2 , it dashes. Steps 25a and 25a are formed, respectively, it is 
attached there, respectively, the both ends used as the positioning section holding the long plastic 
lens 15 of a lens holder 19 are applied to it, and the direction of an optical axis is positioned. 
Moreover, as the lens holder 19 was shown in drawing 1 , when the circular faces 19e and 19f 
currently formed in the both-ends side of the longitudinal direction, respectively contact with a 
precision respectively sufficient to the inside of the bosses 25 and 25 of both sides and fit in, 
positioning of a main scanning direction is performed with a sufficient precision. In addition, the 
circular faces 19e and 19f of both ends are formed in the configuration which meets on the 
concentric circle centering on an abbreviation optical axis. The adjustment accessory plate 24 is 
prepared for the bosses 25 and 25 of both sides so that it may straddle among them, a gap is kept in 
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the both ends of the adjustment accessory plate 24, and the mounting hole to a boss 25, the holes 24a 
and 24a for letting the inclination stretching screws 21a and 21b pass, and three recess hole 24b for 
letting the potato screws 20a, 20b, and 20c pass, respectively are formed in them, respectively. 
[0018] On the other hand, the through tube of the rectangle of the long plastic lens 15 and 
abbreviation isomorphism is formed, the screwhole for screwing on the potato screws 20a-20c which 
are the curve controller material for curve adjustment, respectively keeps a gap in a longitudinal 
direction, and three lens holders 19 which contain the long plastic lens 15 have formed it in the upper 
surface, furthermore, each screwholes 19d and 19d for adjustment which are scanning-hue 
inclination adjustment means and are used for the both ends of this lens holder 19 as an object for 
scanning-line inclination adjustment — respectively ~ forming — there - the adjustment accessory 
plate 24 ~ each ~ the stretching screws 21a and 21b inserted in hole 24a are screwed on, 
respectively, in addition, the condition that stretching screws 21a and 21b penetrated the center of 
the compression springs 22 and 22 infixed between the inferior surface of tongue of the adjustment 
accessory plate 24, and the upper surface of a lens holder 19 ~ a lens holder 19 - each — it is 
screwed on hole 24a, respectively, and press energization of the lens holder 19 is always caudad 
carried out by the two compression springs 22 and 22 by drawing 1 . 

[0019] moreover, the rib sections 19a and 19a which receive the inferior surface of tongue of the 
long plastic lens 15 in the bottom inside of the through tube of the rectangle of the lens holder 19 by 
two places ~ protruding ~ each of the rib sections 19a and 19a - the upper surface is made into the 
datum level of the direction of vertical scanning. And the rib sections 19a and 19a of the pair are 
formed in the location which offsets three potato screws 20a-20c currently formed in the field by the 
side of the upper part of a lens holder 19 by the screwhole and longitudinal direction for screwing 
on, respectively, respectively. In this lens holder 19, the direction of an optical axis of the long 
plastic lens 15 (it is the vertical direction at drawing 2 ) is positioned by forming the Zagury sections 
19b and 19c in the field inside both ends, respectively, as shown in drawing 2 , and dashing the 
heights 15a and 15b currentiy formed in the both ends of the long plastic lens 15 there, respectively. 
[0020] And in the condition, as shown in drawing 2 , drawing 3 , and drawing 6 , the direction of an 
optical axis of a lens holder 19 and the long plastic lens 15 is positioned by turning both a lens 
holder 19 and the back of the long plastic lens 15 ahead (it being a lower part in this drawing), and 
pressing them, as shown at drawing 2 by the flat springs 23 and 23 of the bosses 25 and 25 of both 
sides which carried out screw stop immobilization in the field on the backside, respectively. 
Moreover, positioning of the main scanning direction (longitudinal direction) of the laser beam to the 
lens holder 19 of the long plastic lens 15 is performed by [ of the heights 15a and 15b of both sides ] 
making a both-ends side fit in with a precision sufficient to the inside both ends of a lens holder 19, 
respectively, as shown in drawing 2 . 

[0021] Thus, while this light-scanning equipment's 2 dashing against the bosses 25 and 25 (you raiay 
make it form a boss 25 in the optical housing 26 at one) of the both sides which are the optical 
housing 26 and the member of one, and becoming the section, dashing and forming Steps 25a and 
25a The positioning section (it becomes both ends at the bottom by drawing 2 ) which positions by 
dashing against a lens holder 19 and making Steps 25a and 25a contact is prepared. The flat springs 
23 and 23 of the right and left which are the press means which carries out press energization of the 
lens holder 19 so that the positioning section of the both sides may be dashed and it may press 
against Steps 25a and 25a, respectively are formed. Moreover, this light-scanning equipment 2 
makes the inferior surface of tongue of the long plastic lens 15 contact the rib sections 19a and 19a 
used as two datum planes which kept and formed the gap along the main scanning direction of a lens 
holder 19 as mentioned above. The scanning-Kne curve adjustment means which consists of two or 
more potato screws 20a-20c which press the location offset to the above-mentioned main scanning 
direction to the rib sections 19a and 19a of the lens holder 19 of the long plastic lens 15, respectively 
to the rib section 19a side, respectively is established. 

[0022] And the scanning-Line inclination adjustment means which the light-scanning equipment 2 
has is a means to shift a lens holder 19 in rotation and the direction of vertical scanning centering on 
near the optical axis of the long plastic lens 15, and can operate independently with the above- 
mentioned scanning-line curve adjustment means. Furthermore, the scanning-line curve adjustment 
means and a scaiming-line inclination adjustment means are established in one with the long plastic 
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lens 15 which the lens holder 19 holds, moreover, each potato screws 20a-20c used as the controller 
of the scanning-line curve adjustment means and the stretching screws 21a and 21b used as the 
controller of a scanning-line inclination adjustment means — the adjustment from [ upper by both 
drawing 1 ] the same - it is arranged in the operational location, respectively. 
[0023] Next, the method of adjustment of the curve condition of the scanning line in this light- 
scanning equipment 2 is explained. When this light-scanning equipment 2 adjusts the curve 
condition of the scanning line If potato screw 20b which loosens each and is located in the center in 
the potato screws 20a and 20c located in both ends among three potato screws 20a-20c shown in 
drawing 1 is fastened Since the long plastic lens 15 is supported by the two rib sections 19a and 19a 
in the location offset to each potato screws 20a-20c It is adjusted so that the portion depressed by 
potato screw 20b of the center of the longitudinal direction may turn in a convex configuration down 
and it may bend in the curve condition. 

[0024] On the contrary, curve adjustment is carried out so that, as for the long plastic lens 15, the 
amount of center section of the longitudinal direction may become a convex configuration in the 
upper part, since a lateral portion will be shortly depressed, more nearly respectively than the rib 
sections 19a and 19a of the long plastic lens 15 by using the rib sections 19a and 19a as the 
supporting point, respectively, if potato screw located in center 20b is loosened and the potato 
screws 20a and 20c by the side of both ends are bolted, respectively. Therefore, the long plastic lens 
15 turns a part for the center section of a longitudinal direction up only by making the three potato 
screws 20a-20c move, is turned caudad and can enable it to enable it to become a convex 
configuration or to become a convex configuration. Thereby, even if it is in the curve condition over 
which direction of the long plastic lens 15, it can be adjusted easily. According to this light-scanning 
equipment 2, the curve of the scanning line produced according to the arrangement error of other 
optical elements it not only amends the curve condition of the long plastic lens 15, but shown in 
drawing 4 prepared in that light-scanning equipment 2 can also be adjusted easily. 
[0025] Next, adjustment of the inclination of the scanning line is explained. Inclination adjustment of 
the scanning line is performed by being a lens holder 19 and one and shifting the long plastic lens 15 
in rotation or the direction of vertical scanning to the circumference of an abbreviation optical axis. 
That is, when adjusting the inclination of the scanning line, balance (location-balance of the height 
direction) of the both ends of the longitudinal direction holding the long plastic lens 15 of a lens 
holder 19 is performed by fastening stretching screws 21a and 21b, or loosening. For example, in 
adjusting the inclination of the scanning line so that it may become an upward slant to the right by 
drawing 1 about the long plastic lens 15, it loosens left-hand side stretching screw 21a in this 
drawing in the direction out of which escapes from a lens holder 19 and it comes. Moreover, right- 
hand side stretching screw 21b is fastened to a lens holder 19. 

[0026] Then, since the circular faces 19e and 19f of the both ends of a lens holder 19 are formed in 
the configuration which meets on the concentric circle centering on an abbreviation optical axis, 
respectively, a lens holder 19 incUnes to an upward slant to the right in a high precision by drawing 1 
with the long plastic lens 15. Thereby, minute adjustment of the inclination of the scaiming line 
corresponding to the inclination of the long plastic lens 15 can be performed with high degree of 
accuracy. Moreover, if the stretching screws 21a and 21b on either side are fastened to the tales- 
doses [ every ] lens holder 19 or it loosens tales doses every, since the both ends of the right and left 
of a lens holder 19 by drawing 1 by the long plastic lens 15 will be raised in the tales-doses [ every ] 
upper part or will fall caudad, a shift (parallel displacement) in the direction of vertical scanning of 
the scanning line can be performed with high degree of accuracy. 

[0027] Thus, the long plastic lens 15 and a lens holder 19 after adjusting the inclination of the 
scanning line or making it shift When the rear face of both ends is pressed by the flat springs 23 and 
23 shown in drawing 2 , drawing 3 , and drawing 6 , respectively, while positioning of the direction 
of an optical axis is ensured It is certainly performed by the energization force of compression 
springs 22 and 22 prepared in right and left so that backlash may not come out [ positioning of the 
direction of vertical scanning (it is the direction of a vertical at drawing 1 ) ]. Since similarly the 
same adjustment device as the scanning-line curve adjustment means and scanning-line inclination 
adjustment means which were explained by drawing 1 thru/or drawing 3 , and drawing 6 is 
established also about the long plastic lens 10 shown in drawing 4 , respectively, the curve condition 
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of the scanning line of having passed the long plastic lens 10 simply can be adjusted, or the 
inclination of the scanning line can be adjusted. 

[0028] The diagram showing the result to which drawing 7 measured the deflection (curve condition) 
of the scanning line for every station before the adjustment in the light-scanning equipment of four 
stations, and drawing 8 are the diagrams showing the measurement result after adjusting the 
deflection of the scanning line to the light-scanning equipment of four stations with the application 
of the adjustment device explained by drawing 1 , drawing 2 , etc. Although the deflection of each 
scanning line before the adjustment measured for every station of a Magenta (M), yellow (Y), 
cyanogen (C), and black (B) was about 150 micrometers at the maximum as shown in drawing 7 
When the deflection of the scanning line is adjusted using the adjustment device mainly explained 
using drawing 1 and drawing 2 , as after adjustment is shown in drawing 8 The deflection was able 
to be held down to about 40-50 micrometers including a part for the error of curve amendment of the 
simple substance of the long plastic lens 15 (or long plastic lens 10), and other optical elements. 
Thus, since the inclination of each of that scanning line can also be arranged by adjustment while 
according to this light-scanning equipment 2 being able to adjust so that it may be made small, the 
deflection of curves, i.e., amount, of the scanning line for every station corresponding to each color, 
color nonuniformity and color gap can be prevented and a good image can be obtained. 
[0029] 

[Effect of the Invention] As explained above, according to this invention, the effect indicated below 
is done so. According to the image formation equipment of claim 1 and claim 7, a scanning-line 
curve adjustment means can amend easily adjustment of the amount of curves of the scanning line by 
the laser beam by which outgoing radiation was carried out from two or more laser light sources, 
respectively. Moreover, with a scanning-line inclination adjustment means, the optical element 
which an attachment component holds can be inclined by the attachment component and one with 
the condition after adjusting the deflection of the scanning line, and the inclination of the whole 
scanning line can be amended. Therefore, since variation in the inclination of two or more scanning 
lines corresponding to each color can be made small, and color nonxmiformity and color gap can be 
lessened, high image quality is acquired. 

[0030] Since the scanning-line curve adjustment means and the scanning-line inclination adjustment 
means are established in one with the optical element which the attachment component holds 
according to the light-scanning equipment of claim 2, the curve condition of the scanning line and 
the inclination of the scanning line are only amended about one optical element in which the 
scanning-line curve adjustment means and a scanning-line inclination adjustment means are formed 
in one, and the error by other optical elements concerning the scanning line etc. can also be 
amended. Therefore, since centralization of the location to adjust can be attained, easy-izing of 
tuning and improvement in adjustment precision can be aimed at. Since two or more curve controller 
material presses the location which kept the gap in the main scanning direction of the optical element 
which the attachment component made contact two or more datum level, and held, and was offset to 
the main scanning direction to the above-mentioned datum level, respectively to the above- 
mentioned datum-level side according to the light-scanning equipment of claim 3 Amendment of the 
curve configuration of the above-mentioned optical element simple substance and the curve 
condition of the scanning line which all optical elements accumulated and was produced according 
to the error can be finely amended a short period by operating curve controller material. Therefore, a 
high adjustment precision is acquired. 

[0031] Since a scanning-line inclination adjustment means is a means to shift an attachment 
component in rotation and said direction of vertical scanning centering on near the optical axis of an 
optical element according to the light-scanning equipment of claim 4, inclination doubling of the 
focal line is made. Moreover, since the scanning-line inclination adjustment means can operate 
independently to a scaiming-line curve adjustment means, the curve condition of the inclination of 
the scanning line and the scanning line can be adjusted to the condition optimal about each. 
Correspondence of automation is also easy while the tuning is easy according to the light-scanning 
equipment of claim 5, since curve adjustment of the scanning line and inclination tuning of the 
scanning line can be performed from the same. Since it positions by optical housing, or its optical 
housing and member of one dashing the positioning section of the attachment component holding an 
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optical element, and making the section contact with a press means according to the light-scanning 
equipment of claim 6, positioning of the direction of an optical axis over optical housing of an 
optical element can be ensured. 



fTranslation done.] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_eije 



2004/03/10 



1/1 ^-v 




* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] This invention relates to the light-scanning 
equipment used for image formation equipments, such as a laser beam printer, a digital copier, and 
laser facsimile, and the image formation equipment which carried it. 
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PRIOR ART 



[Description of the Prior Art] For example, the laser beam printer which is image formation 
equipment of an electrophotography method, a digital copier, laser facsimile, etc. are equipped with 
the light-scanning equipment which forms a latent image on a photo conductor by irradiating a laser 
beam on the surface of a photo conductor, and scanning it. Although it deviates by the polygon 
mirror turning around the laser beam irradiated from the light source and he is trying to scan a photo 
conductor top with such light-scanning equipment, by the usual thing, the tabular glass formed for a 
long time along the scanning direction is arranged in the middle of the optical path of the laser beam. 
And the glass is carrying out angle alpha ****** arrangement in the cross section, and he is trying to 
adjust the amount of curves of the scanning line (laser scanning line) by the laser beam on a photo 
conductor by changing the angle alpha or changing thickness of glass (for example, refer to JP,11- 
287966,A). 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, the effect indicated below 
is done so. According to the image formation equipment of claim 1 and claim 7, a scanning-line 
curve adjustment means can amend easily adjustment of the amount of curves of the scanning line by 
the laser beam by which outgoing radiation was carried out from two or more laser light sources, 
respectively. Moreover, with a scanning-line inclination adjustment means, the optical element 
which an attachment component holds can be inclined by the attachment component and one with 
the condition after adjusting the deflection of the scanning line, and the inclination of the whole 
scanning line can be amended. Therefore, since variation in the inclination of two or more scanning 
lines corresponding to each color can be made small, and color nonuniformity and color gap can be 
lessened, high image quality is acquired. 

[0030] Since the scanning-Une curve adjustment means and the scanning-line inclination adjustment 
means are established in one with the optical element which the attachment component holds 
according to the light-scanning equipment of claim 2, the curve condition of the scanning line and 
the inclination of the scanning line are only amended about one optical element in which the 
scanning-line curve adjustment means and a scanning-line inclination adjustment means are formed 
in one, and the error by other optical elements concerning the scanning line etc. can also be 
amended. Therefore, since centralization of the location to adjust can be attained, easy-izing of 
tuning and improvement in adjustment precision can be aimed at. According to the light-scanning 
equipment of claim 3, keep a gap in the main scanning direction of the optical element which the 
attachment component made contact two or more datum level, and held, and receive the above- 
mentioned datum level. Since two or more curve controller material presses the location offset to the 
main scanning direction, respectively to the above-mentioned datum-level side, amendment of the 
curve configuration of the above-mentioned optical element simple substance and the curve 
condition of the scanning line which all optical elements accumulated and was produced according 
to the error can be finely amended a short period by operating curve controller material. Therefore, a 
high adjustment precision is acquired. 

[0031] Since a scanning-Une inclination adjustment means is a means to shift an attachment 
component in rotation and said direction of vertical scanning centering on near the optical axis of an 
optical element according to the light-scanning equipment of claim 4, inclination doubling of the 
focal line is made. Moreover, since the scanning-line inclination adjustment means can operate 
independently to a scanning-line curve adjustment means, the curve condition of the inclination of 
the scanning line and the scanning line can be adjusted to the condition optimal about each. 
Correspondence of automation is also easy while the tuning is easy according to the light-scanning 
equipment of claim 5, since curve adjustment of the scanning line and inclination tuning of the 
scanning line can be performed from the same. Since it positions by optical housing, or its optical 
housing and member of one dashing the positioning section of the attachment component holding an 
optical element, and making the section contact with a press means according to the light-scanning 
equipment of claim 6, positioning of the direction of an optical axis over optical housing of an 
optical element can be ensured. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the case of such conventional light-scanning 
equipment, as mentioned above, the amount of curves of the laser scanning line could be adjusted by 
changing whenever [ angle-of-inclination / of the glass formed in the optical path between a polygon 
mirror and a photo conductor ], and the thickness of the glass, but the adjustment which changes the 
inclination of the scanning line itself had the trouble that it could not do. therefore — ****** it is 
able to adjust the amount of curves of the scanning line for every station to a predetermined range - 
the inclination of the scanning line — every station (every [ respectively corresponding to two or 
more colors to be used ] laser beam) — Bala - since color nonuniformity and color gap arose when it 
** just and waits, it might be said that image quality will deteriorate 

[0004] Moreover, since efficiency for light utilization was downed by only the part in order to form 
the above glass in scan optical system, or the mechanism device for adjusting the inclination of the 
glass was also needed, there was also a trouble that only the part will become a cost rise. This 
invention is made in view of the above-mentioned trouble, and it aims at enabling it to also adjust the 
inclination of the scanning line itself while it can adjust the amount of curves of the scanning line by 
the laser beam by which outgoing radiation was carried out from two or more laser light sources, 
respectively. 
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MEANS 



[Means for Solving the Problem] In light-scanning equipment with which two or more optical 
element groups which carry out image formation of the scanning line by beam by which outgoing 
radiation was carried out, respectively to a photo conductor which corresponds, respectively are 
arranged in optical housing from two or more laser light sources corresponding to each scanning 
line, respectively in order that this invention may attain the above-mentioned purpose Any one in 
two or more optical elements which constitute each optical element group corresponding to each 
above-mentioned scanning line, respectively is held by attachment component, respectively. While 
keeping a gap along a main scanning direction of the above-mentioned scaiming line and 
establishing two or more scanning-line curve adjustment means to adjust deflection of the scanning 
line by sagging compulsorily an optical element which the attachment component holds to the 
attachment component in the direction of vertical scanning of the above-mentioned beam A 
scanning-line inclination adjustment means to amend an inclination of the whole scanning line is 
established by inclining the above-mentioned optical element by the above-mentioned attachment 
component and one with the condition of having maintained deflection of the scanning line. 
[0006] The above-mentioned scanning-line curve adjustment means and a scanning-line inclination 
adjustment means are good to prepare in one with an optical element which the above-mentioned 
attachment component holds. Moreover, the above-mentioned scanning-line curve adjustment means 
is good to make it be the means which consists of two or more curve controller material which 
presses a location which an optical element was made to contact two or more datum level which kept 
and formed a gap along the above-mentioned main scanning direction of the above-mentioned 
attachment component, and was offset to the above-mentioned main scanning direction to datum 
level of the above-mentioned attachment component of the optical element, respectively to the 
above-mentioned datum-level side. Furthermore, the above-mentioned scanning-line inclination 
adjustment means is a means to shift the above-mentioned attachment component in rotation and the 
above-mentioned vertical-scanning direction centering on near the optical axis of the above- 
mentioned optical element, and is good to make actuation possible independently with the above- 
mentioned scanning-line curve adjustment means. 

[0007] and each of the scanning-line curve adjustment means and a scanning-line inclination 
adjustment means - a controller ~ both ~ adjustment from the same ~ it is good to arrange in an 
operational location. Moreover, while dashing against the above-mentioned optical housing, or its 
optical housing and member of one and preparing the section in light-scanning equipment of one of 
the above, it is good to prepare the positioning section which positions by making the above- 
mentioned thrust reliance section contact the above-mentioned attachment component, and to 
establish a press means which carries out press energization of the above-mentioned attachment 
component so that the positioning section may be pressed against the above-mentioned thrust 
reliance section. Furthermore, image formation equipment equipped with light-scanning equipment 
of one of the above is offered. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
based on a drawing. The front view which drawing 1 makes a cross section near [ a part of ] the long 
plastic lens of the light-scanning equipment which is the example of 1 operation gestalt of this 
invention, and is shown, the plan showing the configuration whose drawing 2 similarly holds that 
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long plastic lens, left-lateral drawing showing the configuration whose drawing 3 similarly holds that 
long plastic lens, the perspective diagram showing each part article with which drawing 4 similarly 
constitutes that light-scanning equipment, and drawing 5 are the whole block diagrams showing the 
image-formation equipment similarly equipped with that light-scanning equipment. The digital 
copier which is image formation equipment shown in drawing 5 is constituted by the main part 3Q of 
a copying machine, the automatic manuscript feeding device (henceforth "ADF") 1, and the feed unit 
60. ADFl carries out automatic feeding of every one manuscript loaded on the manuscript base 51, 
feeds with it on the contact glass 52 of the main part 30 of a copying machine, and discharges the 
manuscript on the manuscript discharge tray 53 after reading of image information with a scanner. 
[0009] In the main part 30 of a copying machine, the scanner section 70 which reads the image 
information of the manuscript set to the upper part on contact glass 52, the light-scanning equipment 
2 which has the LD units 11 and 12 used as a laser light source mentioned later, the imaging section 
which has the photo conductor drums 16 and 18 are prepared. The scanner section 70 has the optical 
scan system which consists of an exposure lamp, two or more mirrors, a lens, CCD, etc. 
Electrification equipment 31, the developer 32, the imprint belt 33 that forms the imprint section, and 
the cleaning equipment 34 grade are arranged in the surroundings of the photo conductor drums 16 
and 18, respectively. And an anchorage device 55 is formed in the transfer paper conveyance 
downstream ( drawing 5 left side) of the photo conductor drum 16, and reversal and a delivery unit 
56 are formed in the downstream, respectively. Moreover, the double-sided unit 40 is formed under 
the anchorage device 55. 

[0010] The optical scan system of the scanner section 70 scans optically the image of the manuscript 
set on contact glass 52, makes the light-receiving side of CCD carry out image formation of the 
image information with a lens, and carries out photo electric conversion. After processing of A/D 
conversion etc. is performed by the image-processing circuit which does not illustrate the picture 
signal (image information), various kinds of image processings are performed by the image- 
processing section which is not illustrated, by the light-scanning equipment 2 subsequently to the 
time of image formation mentioned later, the image based on the picture signal is written in the 
electrification side of the photo conductor drums 16 and 18 on which the surface was charged 
uniformly by the laser beam with electrification equipment 31, respectively, and a latent image is 
formed there. If it rotates to the location which has each developer 32 when the photo conductor 
drums 16 and 18 rotate in the direction of a clockwise rotation by drawing 5 , the latent image will 
be developed [ both ] by the developer 32, and will turn into a toner image (visible image). 
[0011] On the other hand, paper is fed to the transfer paper P contained there towards the inside of 
the main part 30 of a copying machine fi-om the extensive feeding equipment 61 of the tandem type 
prepared in the feed unit 60, and one feed stage of the xmiversal trays 62 and 63. The transfer paper P 
turns the inside of the main part 30 of a copying machine up, and is conveyed, it is re-conveyed with 
the resist roller 54 to the exact timing which is in agreement with the toner image currently formed 
on the photo conductor drum 18 after the tip runs against the resist roller 54 and stops, and the 
sequential imprint of the photo conductor drum 18 and the toner image on 16 is carried out there. 
The transfer paper P is conveyed by the anchorage device 55 with the imprint belt 33, after 
dissociating from the photo conductor drum 16, and it is fixed to a toner image by the fixing roller 
there. And the transfer paper P after being fixed to the toner image is conveyed in the rectilinear 
propagation direction by reversal and the delivery unit 56 at the time of one side image formation, 
and paper is delivered to it on a paper output tray 58 with the delivery roller 57. 
[0012] Moreover, it is conveyed by the imaging section in which the transfer paper P with which the 
image was formed in the surface is conveyed at the double-sided unit 40 side after the front reverse 
side has been reversed by reversal and the delivery unit 56, and paper is re-fed to it at the time of 
double-sided image formation, and the photo conductor drum 18 is formed again, and an image is 
shortly formed in a rear-face side. And after being fixed to the image with an anchorage device 55, it 
is conveyed in the rectilinear propagation direction by reversal and the delivery unit 56, and paper is 
delivered on a paper output tray 58 with the delivery roller 57. Although light-scanning equipment 2 
is the thing of the scan lens method equipped with the write-in optical system of a tandem type as 
shown in drawing 4 , it can respond also to the thing of a scan mirror method. And although the 
example of the photo conductor drum 16 and 2 station type which forms a latent image on 18, 
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respectively was shown in drawing 4 using two laser beams, if it is made the conJSguration of 
bilateral symmetry a center [ the polygon mirrors 6 and 7 ], it can also be made 4 station type. 
[0013] This light-scanning equipment 2 keeps a predetermined distance in the direction of vertical 
scanning, and arranges two LD units 11 and 12, and he is trying to bend the laser beam which carried 
out outgoing radiation from the LD unit 11 of one of these in the same direction as the laser beam in 
which outgoing radiation was carried out by the clinch mirror 3 from the LD unit 12 of another side. 
And he carries out incidence of the two laser beams to the cylinder lenses 4 and 5, respectively, and 
is trying to condense to a line, respectively near the reflector of two steps of polygon mirrors 6 and 7 
which kept a predetermined distance and have arranged the two laser beams in the vertical direction. 
Beam plastic surgery is carried out, respectively with the scan lenses 8 and 9 used as the 1st scan 
lens arranged in one apparatus or two steps of upper and lower sides, beam plastic surgery is carried 
out at ftheta property and the predetermined diameter of the beam spot with the long plastic lenses 
10 and IS which turn into the 2nd scan lens further, and the laser beam deflected by the polygon 
mirrors 6 and 7 scans photo conductor drum 16 and 18 top, respectively. 

[0014] The optical paths after the laser beam by which outgoing radiation was carried out from the 
LD unit 11, and the laser beam by which outgoing radiation was carried out from the LD unit 12 pass 
the scan lenses 8 and 9 differ. That is, after carrying out incidence of the beam of the bottom which 
carried out outgoing radiation from the LD unit 12 to the upper long plastic lens 10, it is bent 
towards 90-degree upper part by the clinch mirror 14, and it is further bent 90 degrees by the clinch 
mirror 27. And the laser beam is further bent caudad by the clinch mirror 13, and scans the photo 
conductor drum 16 top. Moreover, after carrying out incidence of the beam of the bottom by which 
outgoing radiation was carried out from the LD unit 11 to the long plastic lens 15, without carrying 
out incidence to the clinch mirrors 14 and 27 on the way, an optical path is bent by two clinch 
mirrors 36 and 37, and it scans the photo conductor drum 18 top currently arranged in the 
predetermined pitch between drums to the photo conductor drum 16. In addition, two or more optical 
element groups which carry out image formation of each scanning line by the laser beam by which 
outgoing radiation was carried out from the LD units 11 and 12, respectively to the photo conductor 
drums 18 and 16 which correspond, respectively and which were mentioned above are arranged, 
respectively in the optical housing 26 shown in drawing 5 (illustration of an optical element group is 
omitted) corresponding to each scanning line. 

[0015] By the way, with such [ in recent years ] light-scanning equipment, it is becoming 
indispensable from the purpose of a cost cut to adopt the optical element made from plastics as scan 
optical system. Since the components mark of the optical element which is used in the case of light- 
scanning equipment equipped with especially the write-in optical system of a tandem type increase, 
the effect which plastics-izes scan optical system is large. However, in the case of a long plastics 
optical element, it is easy to generate a deflection like the long plastic lenses 10 and 15 shown in 
drawing 4 in the direction which intersects perpendicularly with a longitudinal direction, especially a 
scan layer under the effect of a process condition, residual stress, etc. The amount of deflections is 
dozens of microns, and it becomes very difficult by the difference in a mold for a rose **** reason, 
for the amount and direction to adjust adjustment of the curve condition of the scanning line between 
each station (two or more scanning lines corresponding to two or more colors to be used) and the 
inclination of the scanning line itself by that cause, and to carry out alignment of two or more of the 
scanning lines to high degree of accuracy mutually. 

[0016] so, with the light-scanning equipment 2 by the gestalt of this operation The long plastic lenses 
10 and 15 in two or more optical elements which constitute each optical element group 
corresponding to each scanning line by the laser beam by which outgoing radiation was carried out, 
respectively, respectively from LD units 11 and 12 used as two or more laser light sources whose 
number is one, respectively It holds by the lens holders 19 and 19 shown in drawing 1 which is an 
attachment component, respectively. By sagging compulsorily the long plastic lenses 10 and 15 
which each of that lens holder 19 holds to each of that lens holder 19 in the downward direction of 
vertical scanning in drawing 1 of a laser beam The gap was kept along the main scanning direction 
(it is a longitudinal direction at drawing 1 ) of the scanning line, and two or more three potato screws 
20a, 20b, and 20c used as a scanning-line curve adjustment means to adjust the deflection (curve 
condition) of the scanning line are formed. Moreover, the stretching screws 21a and 21b used as a 
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scanning-line inclination adjustment means to amend the inclination of the whole scanning line by 
what the long plastic lenses 10 and 15 are inclined for by each lens holder 19 and one with the 
condition of having maintained the deflection of the scanning line, respectively (inclination 
adjustment of the direction where a lens holder 19 serves as an upward slant to the right or a left riser 
by drawing 1 ) are formed, respectively. 

[0017] Hereafter, the device in which the deflection of the scanning line is adjusted, and the device 
which amends the inclination of the whole scanning line are explained. A gap is kept and set up at 
the optical housing 26 of light-scanning equipment 2 to the main scanning direction which turns into 
a longitudinal direction by drawing 1 in two bosses 25 and 25 for positioning, as shown to the bosses 
25 and 25 of the both sides at drawing 2 , it dashes, Steps 25a and 25a are formed, respectively, it is 
attached there, respectively, the both ends used as the positioning section holding the long plastic 
lens 15 of a lens holder 19 are applied to it, and the direction of an optical axis is positioned. 
Moreover, as the lens holder 19 was shown in drawing 1 , when the circular faces 19e and 19f 
currently formed in the both-ends side of the longitudinal direction, respectively contact with a 
precision respectively sufficient to the inside of the bosses 25 and 25 of both sides and fit in, 
positioning of a main scanning direction is performed with a sufficient precision. In addition, the 
circular faces 19e and 19f of both ends are formed in the configuration which meets on the 
concentric circle centering on an abbreviation optical axis. The adjustment accessory plate 24 is 
prepared for the bosses 25 and 25 of both sides so that it may straddle among them, a gap is kept in 
the both ends of the adjustment accessory plate 24, and the mounting hole to a boss 25, the holes 24a 
and 24a for letting the inclination stretching screws 21a and 21b pass, and three recess hole 24b for 
letting the potato screws 20a, 20b, and 20c pass, respectively are formed in them, respectively. 
[0018] On the other hand, the through tube of the rectangle of the long plastic lens 15 and 
abbreviation isomorphism is formed, the screwhole for screwing on the potato screws 20a-20c which 
are the curve controller material for curve adjustment, respectively keeps a gap in a longitudinal 
direction, and three lens holders 19 which contain the long plastic lens 15 have formed it in the upper 
surface, furthermore, each screwholes 19d and 19d for adjustment which are scanning-line 
inclination adjustment means and are used for the both ends of this lens holder 19 as an object for 
scanning-line inclination adjustment - respectively - forming - there ~ the adjustment accessory 
plate 24 ~ each - the stretching screws 21a and 21b inserted in hole 24a are screwed on, 
respectively, in addition, the condition that stretching screws 21a and 21b penetrated the center of 
the compression springs 22 and 22 infixed between the inferior surface of tongue of the adjustment 
accessory plate 24, and the upper surface of a lens holder 19 ~ a lens holder 19 - each ~ it is 
screwed on hole 24a, respectively, and press energization of the lens holder 19 is always caudad 
carried out by the two compression springs 22 and 22 by drawing 1 . 

[0019] moreover, the rib sections 19a and 19a which receive the inferior surface of tongue of the 
long plastic lens 15 in the bottom inside of the through tube of the rectangle of the lens holder 19 by 
two places — protruding — each of the rib sections 19a and 19a - the upper surface is made into the 
datum level of the direction of vertical scanning. And the rib sections 19a and 19a of the pair are 
formed in the location which offsets three potato screws 20a-20c currently formed in the field by the 
side of the upper part of a lens holder 19 by the screwhole and longitudinal direction for screwing 
on, respectively, respectively. In this lens holder 19, the direction of an optical axis of the long 
plastic lens 15 (it is the vertical direction at drawing 2 ) is positioned by forming the Zagury sections 
19b and 19c in the field inside both ends, respectively, as shown in drawing 2 , and dashing the 
heights 15a and 15b currently formed in the both ends of the long plastic lens 15 there, respectively. 
[0020] And in the condition, as shown in drawing 2 , drawing 3 , and drawing 6 , the direction of an 
optical axis of a lens holder 19 and the long plastic lens 15 is positioned by turning both a lens 
holder 19 and the back of the long plastic lens 15 ahead (it being a lower part in this drawing), and 
pressing them, as shown at drawing 2 by the flat springs 23 and 23 of the bosses 25 and 25 of both 
sides which carried out screw stop immobilization in the field on the backside, respectively. 
Moreover, positioning of the main scanning direction (longitudinal direction) of the laser beam to the 
lens holder 19 of the long plastic lens 15 is performed by [ of the heights 15a and 15b of both sides ] 
making a both-ends side fit in with a precision sufficient to the inside both ends of a lens holder 19, 
respectively, as shown in drawing 2 . 
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[0021] Thus, while this light-scanning equipment's 2 dashing against the bosses 25 and 25 (you may 
make it form a boss 25 in the optical housing 26 at one) of the both sides which are the optical 
housing 26 and the member of one, and becoming the section, dashing and forming Steps 25a and 
25a The positioning section (it becomes both ends at the bottom by drawing 2 ) which positions by 
dashing against a lens holder 19 and making Steps 25a and 25a contact is prepared. The flat springs 
23 and 23 of the right and left which are the press means which carries out press energization of the 
lens holder 19 so that the positioning section of the both sides may be dashed and it may press 
against Steps 25a and 25a, respectively are formed. Moreover, this light-scanning equipment 2- 
makes the inferior surface of tongue of the long plastic lens 15 contact the rib sections 19a and 19a 
used as two datum planes which kept and formed the gap along the main scanning direction of a lens 
holder 19 as mentioned above. The scanning-line curve adjustment means which consists of two or 
more potato screws 20a-20c which press the location offset to the above-mentioned main scanning 
direction to the rib sections 19a and 19a of the lens holder 19 of the long plastic lens 15, respectively 
to the rib section 19a side, respectively is established. 

[0022] And the scanning-line inclination adjustment means which the light-scanning equipment 2 
has is a means to shift a lens holder 19 in rotation and the direction of vertical scanning centering on 
near the optical axis of the long plastic lens 15, and can operate independently with the above- 
mentioned scanning-line curve adjustment means. Furthermore, the scanning-line curve adjustment 
means and a scanning-line inclination adjustment means are established in one with the long plastic 
lens 15 which the lens holder 19 holds, moreover, each potato screws 20a-20c used as the controller 
of the scanning-line curve adjustment means and the stretching screws 21a and 21b used as the 
controller of a scanning-line inclination adjustment means — the adjustment from [ upper by both 
drawing 1 ] the same - it is arranged in the operational location, respectively. 
[0023] Next, the method of adjustment of the curve condition of the scanning line in this light- 
scanning equipment 2 is explained. When this light-scanning equipment 2 adjusts the curve 
condition of the scanning line If potato screw 20b which loosens each and is located in the center in 
the potato screws 20a and 20c located in both ends among three potato screws 20a-20c shown in 
drawing 1 is fastened Since the long plastic lens 15 is supported by the two rib sections 19a and 19a 
in the location offset to each potato screws 20a-20c It is adjusted so that the portion depressed by 
potato screw 20b of the center of the longitudinal direction may turn in a convex configuration down 
and it may bend in the curve condition. 

[0024] On the contrary, curve adjustment is carried out so that, as for the long plastic lens 15, the 
amount of center section of the longitudinal direction may become a convex configuration in the 
upper part, since a lateral portion will be shortly depressed, more nearly respectively than the rib 
sections 19a and 19a of the long plastic lens 15 by using the rib sections 19a and 19a as the 
supporting point, respectively, if potato screw located in center 20b is loosened and the potato 
screws 20a and 20c by the side of both ends are bolted, respectively. Therefore, the long plastic lens 
15 turns a part for the center section of a longitudinal direction up only by making the three potato 
screws 20a-20c move, is turned caudad and can enable it to enable it to become a convex 
configuration or to become a convex configuration. Thereby, even if it is in the curve condition over 
which direction of the long plastic lens 15, it can be adjusted easily. According to this light-scanning 
equipment 2, the curve of the scanning line produced according to the arrangement error of other 
optical elements it not only amends the curve condition of the long plastic lens 15, but shown in 
drawing 4 prepared in that light-scanning equipment 2 can also be adjusted easily. 
[0025] Next, adjustment of the inclination of the scanning line is explained. Inclination adjustment of 
the scanning line is performed by being a lens holder 19 and one and shifting the long plastic lens 15 
in rotation or the direction of vertical scaiming to the circumference of an abbreviation optical axis. 
That is, when adjusting the inclination of the scanning line, balance (location-balance of the height 
direction) of the both ends of the longitudinal direction holding the long plastic lens 15 of a lens 
holder 19 is performed by fastening stretching screws 21a and 21b, or loosening. For example, in 
adjusting the inclination of the scanning line so that it may become an upward slant to the right by 
drawing 1 about the long plastic lens 15, it loosens left-hand side stretching screw 21a in this 
drawing in the direction out of which escapes from a lens holder 19 and it comes. Moreover, right- 
hand side stretching screw 21b is fastened to a lens holder 19. 
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[0026] Then, since the circular faces 19e and 19f of the both ends of a lens holder 19 are formed in 
the configuration which meets on the concentric circle centering on an abbreviation optical axis, 
respectively, a lens holder 19 inclines to an upward slant to the right in a high precision by drawing 1 
with the long plastic lens 15. Thereby, minute adjustment of the inclination of the scanning line 
corresponding to the inclination of the long plastic lens 15 can be performed with high degree of 
accuracy. Moreover, if the stretching screws 21a and 21b on either side are fastened to the tales- 
doses [ every ] lens holder 19 or it loosens tales doses every, since the both ends of the right and left 
of a lens holder 19 by drawing 1 by the long plastic lens 15 will be raised in the tales-doses [ every ] 
upper part or will fall caudad, a shift (parallel displacement) in the direction of vertical scanning of 
the scanning line can be performed with high degree of accuracy. 

[0027] Thus, the long plastic lens 15 and a lens holder 19 after adjusting the incUnation of the 
scanning line or making it shift When the rear face of both ends is pressed by the flat springs 23 and 
23 shown in drawing 2 , drawing 3 , and drawing 6 , respectively, while positioning of the direction 
of an optical axis is ensured It is certainly performed by the energization force of compression 
springs 22 and 22 prepared in right and left so that backlash may not come out [ positioning of the 
direction of vertical scanning (it is the direction of a vertical at drawing 1 ) ]. Since similarly the 
same adjustment device as the scanning-line curve adjustment means and scanning-line inclination 
adjustment means which were explained by drawing 1 thru/or drawing 3 , and drawing 6 is 
established also about the long plastic lens 10 shown in drawing 4 , respectively, the curve condition 
of the scanning line of having passed the long plastic lens 10 simply can be adjusted, or the 
inclination of the scanning line can be adjusted. 

[0028] The diagram showing the result to which drawing 7 measured the deflection (curve condition) 
of the scanning line for every station before the adjustment in the light-scanning equipment of four 
stations, and drawing 8 are the diagrams showing the measurement result after adjusting the 
deflection of the scanning line to the light-scanning equipment of four stations with the application 
of the adjustment device explained by drawing 1 , drawing 2 , etc. Although the deflection of each 
scanning line before the adjustment measured for every station of a Magenta (M), yellow (Y), 
cyanogen (C), and black (B) was about 150 micrometers at the maximum as shown in drawing 7 
When the deflection of the scanning line is adjusted using the adjustment device mainly explained 
using drawing 1 and drawing 2 , as after adjustment is shown in drawing 8 The deflection was able 
to be held down to about 40-50 micrometers including a part for the error of curve amendment of the 
simple substance of the long plastic lens 15 (or long plastic lens 10), and other optical elements. 
Thus, since the inclination of each of that scanning line can also be arranged by adjustment while 
according to this light-scanning equipment 2 being able to adjust so that it may be made small, the 
deflection of curves, i.e., amount, of the scanning line for every station corresponding to each color, 
color nonuniformity and color gap can be prevented and a good image can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

.2.**** shows the word which can not be translated. ■ 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view shown by making into a cross section near [ a part of ] the long 
plastic lens of the light-scanning equipment which is the example of 1 operation gestaJt of this 
invention. 

[Drawing 2] It is the plan showing the configuration which similarly holds the long plastic lens. 
[Drawing 3] It is left lateral drawing showing the configuration which similarly holds the long 
plastic lens. 

[Drawing 4] It is the perspective diagram showing each part article which similarly constitutes the 
Hght-scanning equipment. 

[Drawing 5] It is the whole block diagram showing the image formation equipment similarly 
equipped with the light-scanning equipment. 

[Drawing 6] It is the rear view showing the configuration of the portion holding the long plastic lens 
of the light-scanning equipment shown in drawing 4 . 

[Drawing 7] It is the diagram showing the result of having measured the deflection of the scanning 

line for every station before the adjustment in the light-scanning equipment of four stations. 

[Drawing 8] It is the diagram showing the result measured after adjusting the deflection of the 

scanning line to the light-scanning equipment of four stations similarly with the application of the 

adjustment device explained by drawing 1 , drawing 2 , etc. 

[Description of Notations] 

2: Light-scanning equipment 

10 15: A long plastic lens (optical element) 

11, a 12:LD unit (laser light source) 

16 18: Photo conductor drum 

19: Lens holder (attachment component) 

19a: Rib section (datum level) 

20a, 20b, 20c: Potato screw (curve controller material) 

21a, 21b: Stretching screw 

23: Flat spring (press means) 

25: Boss (optical housing and member of one) 

25a: Dash and it is a step (dashing section). 

26: Optical housing 
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DRAWINGS 




[Drawing 3] 
24 2U 




[Drawing 4] 
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[Drawing 7] 




http://vvww4.ipdljpo.go.jp/cgi-bin/tran_web_cgLeije 



2004/03/10 



3/3 ^— V 



fPrawing 81 



CD GO 
2^ 0 



'50 
-100 













































Y 


c 




















-4- 




























































M 

























































[Translation done.l 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eiie 



2004/03/10 



(19)B*BI»R/f (JP) (12)4ili^BfiilB (A) (U)»fFmKfiil»» 



(SDInt.Cl. ' 




FI 




G02B 7/02 




G02B 7/02 


c 

A 


B41J 2/44 




26/10 


F 
F 


G02B 26/10 




B41J 3/00 


D 








*if* m^mcomi ol (^9M) 




i|$EI¥7- 251074 


(71)tillggA 


000005108 










izzmma 


7 ^(1995) 9 ^280 










(71)ttiJglA 


00O005094 
















JlC^i51^f^fflE;*:#iBi-T i 6 S 2 ^ 
















^«cRaS:mA^A^I8I-bTSl»l^ » 














(72)^ig# 


^- 








*M«15^f^EIE:;^^iBI-Tg6S2^ 0 














(74)ftaA 




(54) mmo^m ^M^mu 



(57) [giji^j] 

SSP 2 sis:it> ^ f> c i; > u >x 1 jSi^o* 

As-C-tSfefcv l/>X©S'3tCctf)^41-5^H?fffl^i: 





( 2 ) 

1 

U >X©S t) OOiWiP e> GfliW til-* S{t#-r * J: -5 1 & 

u >xs^li^T•ilJ^^:?^lRIt^*^^•?■i^K!^t ixT v> 5 c 

X7:^^>>i'W>X0S!3<£^iELfe^, ^CDt^«^£^S 
j#*•a•S^®^feiiBi?.■rv^S d 5fB 

^i/>x«9*3ivfiiax77i5^s'^u>x^jf«-r5* so 

[iS*«9] mil3X7;^?->v^!7l/>X©St3$t^til-r 

H?3®acjSi:;TlufBt::i^v^7'^^f-a3i-^^©3iS§ 

g^d^-rv^S^ h^iltSIti: -rsit^fl 5 «:v> b 7 ©V^ 

[ii*^ 1 0 ] Bui3R I) SlttBI- 
A^t>*5ih&!l^i:1-SIf*«8l3®0?fe^*Sgo 40 
[if«ail] B^ii3^iE1-5#^fi!^c<t^•t^^f#$^^5 

t:fig}e$^^TV^i) ^ 1 «:v>b 5© 

i>-rn4^ti3«©?te^t««s. 

[^B^©piil^iJiB§] 
[0 00 1] 

s;^S©ftR^>XS^fflbfc^^SSMK:^t)^ 
ftR©i^'J>b*U*;i/l'>X©^Jf$S: (SD) ^aEtS 
^g!*(iifcJt3tlESBt.R1-5. .50 



i|$l8¥9-9 01 8 7 
2 

[0 0 0 2] 

[tj£*©fi«&] m 1 o*5ctufia 1 1 iz^ki^f^m^ti 

Tv^«i/-ifX'j>^ofilfigS*1-. w-ifX'jy^'tt 

^a-i 0 2±fcjt/'?^-> (mm iWMt^rzisboM 

(lai 0) i:^ HE^^^Jk-^^m-lO 2±t 
K3i^— fb (ii^^b) -rsfctocniM^mi^ (Ell 1) 
[0 0 0 3] 3t^^ai^T-{±, ^tji 1 0 1 ;y;^ 

fz. ^HSl OStUTii. (A/0) 
^lJffibfeA/0^^SAs_ggtfflV^e>^^TV^5o A/0 

^raS(iA/0^?rtK:S«?SSit3i$#^ c:nnit) 

(Hi^f^-y-T^s^^sffa. A/o^?(cii,^rajta 

&;g< A«t-AgS:igJ2,b;-i.3>Xl/ 
>;;1?-1 0 4As^fcilSl 0 It^^Sl 0 3 i:©Ht3i9:(t?) 

iS53fc«;l 0 2±T-/^^*ie«X^'V 

e-ns tf-Aaidr;^-'^>^J^ 1 0 5 d^^^g 1 0 3 i: 
mis^B^l 0 6 i:®HK:ass$ti2>o if-Ao^^^r;^-'^ 
>^ 1 0 5 i:llte^a^ 1 0 6 i:©HK:{i. 

pC-^J'l/VX (V'J>b*'-'*''H^>X) 10 7*^12^ 
i^^ 3t(ilRl§§i;UT©B!iI3la]te#Sill 0 eti-pTU 
— tf ^-effliJfc**: 1 0 2fejt«-rs. Hfe^agEl 

[0 0 0 4] lElte^ffl^l 0 eti^jHHteUTV-.?,*: 

f-H^l 0 6i:®Ht(±Sg^V>X (Fev>X) 10 
8*siSlt5.n^ tilpl^n/tl'— !f^t:i®?fc<*l 0 2®± 
©_5pHf*glcie^$'y-5i:i:'fet. ^^3iS®Aiif3ttc 
^t^etjT^-fXh-i/aVSr-^^T^JiS-tJSitei^il 0 2 

[0 0 0 5] ^^ft 1 0 2 ^i^ i!lStt®3£«f#®±t3fc 

ftl 0 2SS^X7;^nn:^ (^mS) 1 0 9®ffiS^ 

e,®i/-1f^§4^5i:, it®^ofc?[p^o^Sli*;®ffi 
in;*s{6Tb, ^sbT^^*:«^^*s7-;^^c^s^^t^ 

ftl 0 2®SH^S^^©at^TV^?.gB:9•i:S^TV^^tl^ 

W10 2±izWi'^^hrzm^ii:. y'7 7.^tz\f^^±7, 
tiUaife^FtLS. lai It^l-j: 
!^>fe»l 0 2t«bT, nO:^»mtj;?)$&i;l 

XI 0 8ifeabTfiS|Jt-So tfittfMWbfc^gP 
14^ 3fc«ai©a£ift**(STb-Ci»«St'5:!3s «6iSJlS 



( 3 ) 

3 

So 

[ 0 0 0 6 ] d CD <t d C UTv -iJj^l; t J: X i^^Ji 

<tt)m$n?.. mxil®^^ 0 2±©h:h 

-^fett, «&iffi*-tr«;/ h 1 1 3iP6mD-7 1 1 4S:rt- 
LT3l^n-r§fe#3lS5t»SWt!|g¥f"-\'-J^^ 1 1 

1 1 TtciitJji^na. «¥xg^. 
r:>iJ^7'l/-b- 1 1 gtiS^J^U-^Vi'XfitJitsT 20 

f*;H:^*n*®-^x ^:^^W±oiftW{i^ ccT-tiSOSI- 
[0 0 0 7] 

^'5:i:•©^B©^t^^tc*v^T^ ftj£T-{is <g=i;^b 

;^5^s;^^>X*s#<fflV^t,i^SJ:at35:•^T^>*# 30 
(«?!litK, I^KBg 59-204001 ■^&fB#S) > 7" 

7 ;^ >v ^ -eis^ $ 1/ > xfiptf 7 X 13 yc-^xunn 
ffis Mfis®^■^b^ci■»}*^3|s^©B#^t*^ftbiiv^cl^: 

■^fi^Ji^PDf*igl5©fl*T*®tS-iS*53ff7;^tit'^Tf&K: < 

[0 0 0 8]-;?, l/-lf7'';>^'Se'5;ifO 
Slffl®3te^5R}c:tt, |^«®l'>X®^IA*5^^T•^S. 
Ix— tf7*'J >^'^ST-ii^ ±M®<tdCtt!5l5*^e,F i9 U- 
>X1 0 8SU^[ifi#®^l 0 6®ffl-&-y-i::«k!3> U- 40 

2±t^i[qI^S■r•5^i:*s^f&t»^^TV^S4s^ i/-lfjt 
t:**1-5±-e®rtgM;i^® 1 -o^iz, He^B^ 10 6® 
SltB®|tI§fc:<tt)N *4t:u;5^A7*s^l:'5> v^fo<9) 
^Sfm®F.3S4s$,2>. 

[0 0 0 9] ■t^^*)l?»s1-%:^«^:bTB:^ i^U^^J^i^ 
>Xi:h-'J>y^l/>Xi:®m-&^ (!|fgiE4 8-9 8 
844^). b-ij >>i7V>Xi:i/U>^l/>X€iU< 
{±Sl^®l/>Xi:®«a^^ (^PaBS4 8-4 9 3 1 5)^ 
icioT. lact^liilciiitM^ mmix) iciSi^S 50 



i!tW¥9-9 0 187 
4 

S^gWbJ;^i:•r5t)©4^»e>i^TV^I.o ^f>lcjfc^!^ 

tt©(Ri±SEo fe u >.xi; F a u >x®ffliim:j(Di 
®ffl^#gs> (iiDi:*[pit*SbT^<b$'ts*»©*.»]e) 
ntt^So cinjis ®#jn:?iRi (iiJ^«;5[fii) ©ft^^ii 
g A^^fetti^ 5. •£ onx :^ t < 5 <t a K: F e 1/ > 
Xoj^^l^li!i)i=fl!P^^«®Jf$tti:-r5::i:t\ iRMSfi 

jsts<tatufc*)®"tfe5. 

[0010] ^PWl5i«rif!|5|^^fflF e U>X{i^^1$ttCS 

nfei/>Xfafe5*5s ^>x*^M^cX7Xf=•«;'^^:&s^ 
^^•gr(imfiS-?»aSf^©^J9-tt®i»St J: 5 

y^T.^^y^'S ev >Xi:*;^OX7X5^ <;/ •> ij > H 
>; >x^iS5^^to-y-Tfflv^3t^{g^*/>$ < t'5 
c i: t .t 5fia«SVaif¥^±9-tt®»SSiSi«t-5 

[0 0 1 1] i:c:5T-WtBfiKJi^SCJ:!3l/>XB£?i^Sff 
a U > h* 'J >x«iv >Xft*s^v^fe^*la 6 
e k: b >X5¥;5[R!ff *aJT-H ^Jfj*s^ bS 

v>x®ft*:5iqi (ijta^iRi) ©EfiJp^SA^iE^bl-s 
l/>X®iSg^ffie*^^lilt5. t^fi^-fe^-UVK 
•J * ;i/ 1/ >X®fi 5 ^JiJ 5 i i: ttfiflfti^o 

[0 0 12] immA^. ^©J:•5*tt^l^Becs^«»T^e 

>K';*;H'>X®St)SJi^S:S®IEb> 
Bj|g,5;^^4^a^ii#^ 5 c S . 

[0 0 13] 

[i*S*iP?*f 2.fc«)®^IS!] ±ISSS<j§i^1-i.fcfe 
IC^ U > b* 'J >X:S^^iDl*5^a5C?g®g|5$:iS: 

SM^lRltifr i: C J: 5 >X®S 5 ^fl^^&fiJS^-fr 

®ja©C^i>$i5fts ^i?0»U-3Jt;bT-l/>X$^Ji^ 

b XzmhTLtsWi:.. U >X®S t! SfiW^ 
•B-S^^fSlfc^i^^ff biitfo ^®fiSs V-1ftf-i»®i^ 

^{^[at:^^b**s^)#|gs^fv^^ u>x±^T-m^© 

[0 0 14] -^fcs V>X©ft*;&[Rii:il^-r5:^lRl 
(IiMa:&lRl) 1-'5tfc-fel/>XO±TiS2A>m«:-?n-e 

naiJcffi-ciiiti »3 i/>x®®ffiiii;^iRi®^jg*^ 

[0 0 15] l-J&fc-^^ ±!3ie<]*^tSfe«). 
BJfi. X■7X^^yi'^>X§$^f«fiK$^^t>fc^*^ 



( 4 ) 

5 

[0 0 16] ^©S^s «IE■r5*ett^ sSiirvT.^ 
V >XOS D ©MiP #1- S J; d 

xo*ffgi5;fe«A.-?iJ3taE:&iqiic -en-eniftttT % i 

[0 0 17] miiB®IE1-?>*®i:LT{±s mIi3X5X5^ 
i;^l/>XS:jf«-r'53fc¥J^->;' MCtSttfenfcS^gp 10 

^■&5#gi^:UTH:^ Htrf3r7X^>Vi5'b>X^iSt81- 
L/Ts milBX7Xf^>;'^L'>X{il43<tlJfBui3X7;^f=-'i' 

^ i^>x:&js«i-s^t^-f btic-tn-^nw^^fe 

^zt^r§^o Pi^^StbTti. «xiiBf®3^fJ 
fflffi«!;^^fc)-y:©'fe)fflSffiffl-r?.^i:*^^> ^©:©-bs :b 

[0 0 18] mtii^^'JT^^^^—i'^&m 
Vfzm-^lCit. fIi3X7Xf-iyi7i/>X©S»5lfettllJl- 
■5^gi!i:> ;i©S>)t*ftmi-**®tJ:oT«^Ui$nfe 
S t) ®gtl*;bTBUB3fc::i^yT<^^ix— ^j'^cDiiS^ 
$|JW UTX^X^ U >X®S t) S«IE^-B-S»^ 

y=WL' /4 8EI 
fc55:^. U&tfoT (1) S;{±. 

W=4 8EIy/L' 

[0 0 2 0] ( 2 ) SSfflV^i^tf V >X4i* 

mhtzU>X<Dm^. U>X®flTOtttts ±i3©ttff 
t j:?)E 1 = 1 5 1 2kg • cm' ^ UVXS$ttL = 
3 0 0mm=3 0 cm. UVXcpf^gPCisltSStjfiJi 
ft;'c3 5 0/zm= 0 . 0 3 5 cmt$>So bfet^ciT. 40 
1/ >XS t) ^ff^itStS V >Xff bo(t^;W©:;»;§ 
$J4x ±83 (2) 

W=48xl 5 1 2x0. 0 3 5/3 0' 
= 0. 0 9 4kg 

[0 0 2 1] zcoztii. v>x*ifea5}::9 4g©ffl, 

XS^^§^IET•tl>ii:S^^bTV^i,„ Ltzifi-oXs tf 
X©ia '5;'J^$«t^i^©ff b(t(t^)T- fe+^t W >X|E 
JK*5eiE-rsc:i:#Rlt6T-feS. 50 



#M¥9-9 0 1 8 7 
6 

iOJg^x iII3St3^£^HlTS*®i:bTM95(^y-i^S 

[0 0 1 9] c:c:t\ ±i3Sfi^o#ffl}c^v^TSiBJ-r. 
5. E|6l::V>Xft#;&l5l4'*SIJ'eKt)tf#B*U i«i 
*|pl t tS) -^A^fefts^S^S t J; d t Ix- > XAs^JK bfc 

>Xt{±iiJ^*;?[Rl (gl* 1 5mm®g^;^|Rl) tfeS 
ffl^;^^bTV^i)4^. Clc:T-(i®*©fe»V>X©»f® 

U>XS : 3 0 0 mm 
b>Xti : 1 5 mm 
l/>Xp!3J!C : 5 mm 

1=1. 5x0. 5' /3 
= 0 . 0 6 3 c m' 

CiTX7Xf^s;;5'*Ji|st©fflJf5i|i1§^»^fe 
E= 2 4 0 0 0 kg/cm' 

l/>X®ffl»fHyttE IJ±. 
EI=24000X0. 063 
= 1512kg'cm' 

i:*c?,o ETcs^vf <tat«^L®§?®**t*4'#a 
WAs^tffi b7c®^o#»^^{c:i3(tssg®^a^)ifiy (±> 

• • • (1) 

• • • (2) 

[0 0 2 2] 

[0 0 2 3] mi(D^imm) m5\zmi<D^mm 

lZg^^V>Xm^tmto C®V>X(iBU3£ll®J:^t;S 

3 0 0 mm. giJ^a:&[Rl® >XiiAs 1 5 mm. fij 
^*:^|Sl®ffl**S*s 1 0 0 mm. i^43-|ql®ffi^^ 

5. i/>X«;|4{c}±T^' 'J;^J^^fiE©Si^fflv^T^3^). 
i^ttiJ5£ff^$ffiv^TfiEffJbfe. i«:fiKff^*m±g;^iil 
ffi»8 5 0 kg/cm' . iJlil^Fi2 0#. WtiijiSl 
Omm/s, •(SE5 0 0kg/cm' . «£Ei^fffll 0# 
T-feSo figff$bfcV>XOH>3a^iJSb7S:iSS. l/> 
Xcf3:S^gPT- 0 . 3 5 mm (= (J) ©St)A^^^bTV^ 
feo c:®St?O(y = 0. 3 5mm^;V^•5©tt. HSA^e, 



• 



( 5 ) 



1$l8JP9-9 0 1 8 7 



fO. 3 5mm©St)%^4bTV^5^;V•>a:li:{±^ 

^^Mt^:Ltt^mhi3.i. ^®^&&^ idlBO. 3 
5 mmOS ©:^§ ^ li. ijtS^lRlOia^^Stf 3 2 

1 4 Smmttl^l"?.. 

[0 024] 0. 3 5mm®S5*^£Cfe5^';>h*U:* 

>X4ifi«5»3itrJ:s giMS:&iRi-r-l±u>XilJSS?K:0. 
2mm^ £^4S-lRlT-{±l/>Xcfi:J^gPlc:0. 1 5 mm® 

asj^fttf^^ufe. ^c:-eu>xos»)SSliEU 

[0 0 2 5] ^l*3J:VE!2lcc:®|ISEff^^t^gS->'J 

> F'JA;i/U>Xl©St)^ffiIE^«^5=Nl-<. Cl®^ 
MJe^T-fi> Fei/>X1 0 8i:^^t#;l 0 2i:®Ht 
S^»J b'U5!j;.I/U>Xl§®ltT*.?). '>'J>>*U>ij;i/U 

> X 1 1 *5feg|5® TgP \Z 3^95 2 fi. 
^Oi^^U 2 ®Cifi!l®^ta 2 a §l§gi5^ 3 T-ff t C h 

a;hx >X 1 ttiSiPJtciae^^xfei' >X5n-;i/ KSS 5 
il«a5^m^i^■3i^T•^4SS@^U Kii3^g5^i^3T-lu 
l3^SP2SflP1-c:kl::&i.. 
[ 0 0 2 6 ] -r* t>*.s 111 i (c^^xt <t 5 1> U > K U 
>X 1 t:eq^®R ^K)t±xE03i 

[Rlt:g|iegP2<£ff U E2{c^1-J:dt^®?Sffl3!)J&< 

a 1 « s 



^ 10 



i/>x 1 t<t^■r^^^istli)i^g^^C[M^;:<toT^^lJ^ef1- 
■&Tifg^fiSS:il-«-s ^gl5^i^3$ilL'5:AS6.i|g^ffig 
Sill^UT^ Sui!E©<t9CL/>X±J^T-m^®iig^ffiS 

s. ss#«l7■r^^^^las;^s^3^|SS**v^J;5fcg!« 

^J4aT-|IS^i?3^&S^-r5, @^^g!i:UTi±i^S 
t-r5:ii:*.-Cti.o §^gP2J±-'»:;5£JfJti>f^ 

t> 5 fcgijssffl i: b, 'J > H >; * >x 1 ®*ftfi!y& 

\y >X 1 !9 f'tJtT^MV^o 

[0 0 2 7] ^feo i'lJ >KUA;H'>Xl©K!)5£ff^ 
^MIE^v U>Xl*fflIEtaMT-H^-r5fe«)©D>>^ 
«#|*u>Xl*<*i:-«;figBbT*)Sv^o co^SE 
3lcs^-r. c:©0iJT-«iv i/>Xl©ft^:75iq]ifJ5^©jSgp 
tcV>X©St)^JI^*«IEI@S-r§?§iga5 6SE(ts ^ 
6 ^: © figjggp 6 {c }± 1/ > X 1 ^JKIf lEffigx- H^-r 
Sfc»om7*a9!ttTV^%. C®U>XH«fflm7©Bf 
HJf^«ti*IIBi6?i^«T-(±ll 3 tc^^s-r J; 7 1/ >XiSHt^ 

8{Pj|t:> cnfe®m7i:Pia^-&dm9Asjfjfi!4$n^ ffiS 
■r^^*B5±bTV^^.. 

[0 0 2 8] n\\:.\yyxoR*}mmiEm.-^'(D^m 

r«fflS©«Ji§^1-. 
[0 0 2 9] 

[«1] 



K A S (mm) 



20 



















- i^m 




0,2 


-0,03 


0.2 


-0,02 




-0,02 




0 


0 


0 


0 


0 


0 . 



[0 0 3 0] ±IB«iPf.^*SJ:oC, lfe®}SEa*s&< 

i> ^ 'J > K *;n/ >x 1 ®R 5 ^fjs«iEi-s 

bt * « © 7 xaa** o-rtift * mm-e 

^Nbfe*)®T\ (-) fi^iUBSornx (+) ttjiiiyo 

m^£gbTV>S. 

[0 0 3 1])5:^5^ C®J:d'Sii^y>h*'J*;i/V>Xl 

©St) (Siik) ®«^I^4^ siftiM&w— ifxu>^'©Bi 

[0 03 2] 2 © Wi^^D ©^ffJlti. 'J 
> h- 'J A;H'>X:&3te^J-=y bCH^^iitflSC^-r* 50 



[0 0 3 3] ^ U > K 'J U >X 1 ®ffl@JJip^*s 
0. 5° ;tbfe:l-&x *^^^ST-ttiJ*4:^|SlT-L/>X 
±momM\:im.^ 1. 3mmSS[i€«k{£B:6srn%. 

ifeffia©-rnttjt®jtsisfflrt t sK-atrnT * 

®T-^3feK^A (^^t<*10 2) ±t«^bfe^-1ftf 
-AS©:*;t§{4Sffi-#t55:i). bip biK^tiBi^r 
{tlijfc bfc l/-1f i;- AgO:*;§ SttiftH-ffl J; 
^):^S<55:Sfett^ Iflf-AXU >^^i:bTiS«?ll 

g®EP^i^S<&ff J:7i:f i^1tteB®-rn;£i£ 

•;*;vi/>xio±T« (BJjtai;&iPi) {c^ea52a. 

2b4i9!ft, ■fn-ettO(!i«y®«S2d, 2 etT{»l*5 



( 6 ) 

9 

0/zm1*nTV''Sfc«>l/>X±^t;:oV>TV>S?^eP2 

[0 0 3 4] Offe^ il^tittB^ U^;V^«■gp{i:^•r BUMO 10 

[ 0 0 3 5 ] ;5:43> ClOllSiS^^fliW >xoagijnK . 
^Si£i^-r5<taicbTV^5*^ Htel^B^l 0 6©!] 

0 6 ®iH5«ioiSB-eH:ffi lE-e t J; a ^tJSil*;^^ 

[0 0 3 6] 3 (nmmBm: z ommw^mit. > u 

> K'J*;H/>X®S!3OmiE^S«,a<]tff -50!lT-fe 

s. 

[0 0 3 7] m8l,t\y>X(Dmm^'SW]^lzmiEtZtz ■ 20 
»®$llffll7'n ^^i7|l■r•^t)^ ia9li^IE®mt'5:Si>' 
ij >^^l/>X®^ElT-fe5. C®i?!lT-{±s i^'JVyw 
>X 1 ©TSBtcggiggS 2 ^tiSf* S i: fcs «J F U * 

-i^l OSMftf i.. BUl3?g®g|5 2®i!]!iffi!l®ffl2 

.tot-!t-/}t|^®i!D«|lie&l 2CA;b^ti-^ ::®ilO!S[I] 
Kl 2d^t)OJig^a:t(fCj;ott^3ivfT;;^^aai-i^ 1 

B 2 c E1-S i i: ic J; oT U > K U >X 1 
®ffl*$:^;l-5. c®ffl¥, Sv^^fex.i^^^^>X®^fl^ 
ai 3i±Ss!*^y-i'l 0l3ioT';7';U^^AtC^^S$ 

'J ri/-i>3 >$fT-5TP#OH^SB!il3®SSa 

1 2 {Cl31t$-&T43tt«v i^- 'J >X 1 OS >3 ®ffl 

ffto^v>i©^K:{±. tJiyr^J'^aJ^-^J' 1 l^®ail 
*«ffc:tls ^-'JV^l/VXUiTcO^JM^^CS*®?* 40 

[0 0 3 8] zomsmmx-ii. 

1 l{±l<@t^)^iS:ttP)^^T^^^i:v''A5^ ^2®^m8So 

id tc^ > K >; A^i/i/ >x 1 oaj^^E*ifii©±Tc^ 
mtia;»tTi/U > H u 3!j;n/>x i os*4«Ets so 
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[0 0 3 9] !&:4b\ ro^}g^T-{±. l^x^^^f^a 

i0mm^-^i^u.wt^xoi^mm\^x\,^z^. % 
KDrnm^mvim^mm^'ytmy^'^h^xR^ m. 

•J A ;u U > X 1 ^ if ^ i S J: d t 1- S i i: 4) t- & 

[0 0 4 0] ttz. z(Dmmmxit. •> u > b- u 

i>. 

[0 04 1] 

[0 0 4 2] 7-^7.^y^]y>X(DK\)-&^tliZj:*)^ 

>X4iS^^*jitf>fc^t*^glCS 5 <£^Et 5 
#|g^iiix.TV>5®TN y7:x^yi7U>:X^m?f-ThAy 
1zmxRi:)-&miEir^ztifi-mmzi3ii:). Sffi^c^^;^ 
V >Xk:<t■^t«^S®iV^«§a«^^^^Drt6i:55; 

^ o 

[0 0 4 3] ^IE-rS¥^IS*^X^;^f-<;/^'l/>X®St) 
CDOOSi^ 6 Ciltlt^* Sf*4-1-5 J; e C bfeSl^fl 2 13 
«0»i8tCJ;nHx X^Xf-^'i'UVX^iflrfltllA^f^ffff 

■r S :^ ft ®fil«T-E ?3 S^iE-r S A^T- ^ 5 . 
[0 0 4 4] ^tl^{t-¥t^^mt^r'5>7,^yi^U>X 

®^B^C<t^^l^^ X57sf=-<y ^7 i'>X®iijjt4:)^[fii®IS 

[0 0 4 5] Bui3X7;^5^>yi' 

^^tlfe^i^ e.* SalsRiS 4 l3«O^B5 1 itl 
K> ^i>Sitt^mtZtlZ^-oX^M^izy77.^'ypU 
>X®SDofiliE;&fTac:i:tf-t&x finx hT*ili*IS 

[0 0 4 6] ^tim^ti^mi^. |gi3X7X9^<y-j7 
U>XSii«t-SJt^J-->;' htciS{te>tvfcSJtg|5tS 
it^f nfe t^xy Ti7^ax-i^ 5 §3180 

X®S»3 0^IEtfRltgi:^5. 
[0 0 4 7] t:xv'7^5=-ax-^J'tJ;^-rBul3X7;5C 
5^>;;^5^^>XOfi^)*«iEUfe^^ -f Ott!i§fiy#$-fr 

5^©$«lx.fe»«a6s3ii©ISB^tCcttiH. ^gli^O 

[0 0 4 8] «it$-B-S#ia!4S|5IBX7;^5^s;i5'l/>X 




( 

11 

[0 0 4 9] ry7.^>)/^U>:X<DS.^t^tiiti^m 

[0 0 5 0] st);fetfttai-s*ia*sg^y_i?i^c,^5 
[0 0 5 1] ^tim-^ti>^m^i^^xn-^^ti^^ 

X7;^5^ u >X®^fc!¥fl<]ffiteS5&<b$-&S c i:* 

[Hi] :^mm(D-mmMmizm^i^^)>YV-^jiu> 
[m 2 ] E 1 (D^^?ik(DmiE^(D'm^v^timmm^ 

[El 3] i^'J>h*UA;H^>XOSt)*«IEbfe^v « 
IE t f=*tS8S«^1-5»»S5^-r«BSlIT-fe 5 o 

[EI 4 ] 'J > K •; *;n/ >x® taiijn®siE««<&^ 
mn 

(■11 
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[05] -> 'J > K 'J *;n^ >x©^l.B*5 J: W}BtJ-^;£ 
[06] J/ U > h* U *;H/ >XOR t J; S^JgfflttSI 
[07] «J > K U A-'l'V >XOS t) 

[0 8 ] u > >; >xmsEmmiitmm 

[09] '>U> h'';*;i/U>X$:t:3i^;7'i'5=-ax-^ 

10 izX':>xmiEt^m^wit^mr-ib?>o 

[010] -«9:fi9'S:V-1ft:-AXU>^®3te^5^^&3j^ 

[011] -mmji]y-^}£-Ay^)>i'(Dmm'M^ 

[^?F^©li^BJ] 

1 i/'j>h-UA;i/^>x 

2,2b, 2c SSeas 
3, 3 a, 3b 

4 stitas 

20 4 a gE»^J 
6 ^Si5 

7, 9 m 

8 , 8a, 8 b -^—7. 

9 m 

1 0 . ^h-f-V 

1 1 lix^/T'i'f'-ax.-^ 

1 2 «!La^e 

13 i/>x^?i^a 

30 10 1 

1 0 2 

1 0 6 Eltef'H^ 
108 F0l/>X 

[02] 

tnzi 



10 6 



(9) #11^9-90 187 
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(54) [mm(Di^m ^^&mmRiF-iixt:mm\.tzmmi-mm^ 
(57) imm] 

•tf tr-A t i i.^^4^c?itJS1-saa©i^^^^ ©* 

©€n-?'HloT-$>5ftR7"5;^^'y^>I/>Xl osu^ 

1 5<fel/>X/^;i/^l 9, 1 9T-fn'eix«^U -^O 

#u>X;^;i/*'i 9, i9\c&Ry77.^^y^vy:xi 

•y-r^t*i^©ft*st)S^S-r5 3<l©'f*^i^2 0 a~ 

2 0c&iS!ttS. Sfes ftRT'^X^^vi'l/VXl 0. 
1 5 S^l/ 1 9 fc-«:-?llSi»#T^*i^OM 
§;£MiE1-5^S*i^2 la, 2 1b<felS!ft5. 





r 



26 15 
(10) 
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[iiJScan !f?fciiA^?>^ii^nttiM^ti [0002] 



mm^m^mm^itU(D^M&:^[^iz^^xmmt:m-^ lx. ^(D-^=7^\t. ^m^xikm.am.\-yxmm.\.x^ 

Ta^lSltSi:«C. mii3^!^^^^^»a©ffiA5t)<fe ^3^ ^®^Ka?fe|£^t (j^ :y^;^©iPi^^^x.t ^)1- 
<&^{tfcCt&1t^J:-r2.3fe^S^Mo 5 (^^J^fSI^Pfl^ 1 1-2 8 7 9 6 6^fiffi#R!J) . 
[ffi«Jl2] Bul3*«a?Sfl^S^ISi:^*||ffitP [0 0 0 3] 

«tlS!^t&^^■cv^5^:^:;&!|$gRi:1-5lil««lla«®^ 5'6:^^*©^^^tSE8fl©«^fc{4^ ±3$bfeJ;^t;:^'; 

[Wimn miiyiE&unmmm^mt. luia^^gp ^a^s ^®:tf7x®Pi!^$gE^5c:i:T-^-if^fifa 

«©f^f3£*^;^lRI^c^&oTPaPiSmv^T^MUfeaiS ®«ffl«®liSSffaii:45T-tSAs. ^*i®@«:®ffl 

i#SP«®*ip@^c?^UTBuf3i^*:&lRl(c^n^ti:t7 fca*. 3 >ft®^3S^o?ias^Rff^©^H 

•bi/ b L.fetiSSBijl3SiPB{a!lK:ifm-r5«ISce®«ffl ic^fi-r-tfci: bTt> ^*^®#iIt*^^;^7^-£'3> 

HSa5«*fe'&:5*g!-efe^ii:§imSi:f 581^^1 « «Sffl-rs««®ec-en-tnMJ©1-*§U— tf 

2 |3«0^^*«go AS) C>'t5ov>Tb*ofcfc§t(4feA^-^feXl/As 

[11^114] H!iB3^*f«ftI§^ll^lS»±. Buia^t!?:* ^bTb^afefcIB^SSt*^iaTbTbSa^:V^^wi: 

^®^tti£^S1"t^tCb-rBtig3ftitSP**&IllfeSt/f|!jS3 tf-h-otz. 

mfs.^^^*yyy^^i^mtb*).mfiMminm 30 [00043 jtsjfe^mc±i3o<k5*jtf5;^s 

ilS^iei:a3LbTiif^qItgT-$.Sc:h?:i|t«Sfcf sat ^(tSfetos ^®^/e{t7fcfiJffl^^A«;S^'l7>Ufe!3. 

S^al»S3®v^■f^^*^-^tI3ffi©^fe^S^go ©:tf7X©<bit^lSS1-?.fetoOp< A^«tii^:»5hfei. 

s?s©*n*n«Bsa5H:s «tRi-:&iqiA»e>i!S»# js;^*)feofe. i®^istt, ±f3oiaa;^cffi*T&$ 

4 ©v>-rnA^-«ti3«®>fc^s«a. v— tf tr- a t i ■5^4JSo^fflg®iiS<£fT^ c 

>'N'!7i;>^yi:-<*:®^ttC^§aTgp&^tti.i:«t, [0 0 0 5] 

iil3<Si#a5«tHuIB?§g^tg|5K:Sg^-a-Ttia^K)?& 40 [BS?£fi?ft-rsfc»®^©] ^®^?S{±±§3®ie5«: 

g&iattf^c ^;S1tai:1-5^^4^So $HtS«»®)fc*«i^P*s§^SiS{-^tJiSbT^^^N'i7 

C»*JS7] iS«si:;jS6®v^mip-«tcf3«® 5;>yi*i{c^n*nieg$nTv^5>fcjt4^gt43v^ 

[0 0 0 1] J: D «^ b^ ^©SftgPWC^ ®S^aJ«4s« 

mmo^mti^m^m z(omm. i^— ifru^ itbTv>s^¥s§?^±i3H-A©iiM*;^iPiic^$ijs<] 

atfflV>?,n53fc^4^B> ;Slf-fnSif«b*:iI^ so i^?SftlSS#S!S±§3^4SIOi3tS;&|SlC^&oTHIl 



;^^tts V— ift:-A%^>t<$:©s®tH^l>tbT-en<£ 




( 3 

3 

[0 0 0 6] ±fiM&um&^m^mtM&^m^mm 

•en*7-fe':» b U*:{£tB5&±§3«iPSfi!ll;:i¥BE1-saSS 

fflO?iffl^SSi5$^ ?> S #IS!T- 5 <t 9 1 1- 5 i: ct 

S^IStffii: UTi!;#-5Itgt-r s i: J; v^o 
[0 0 0 7] ^UT. ^©^*^}«fi^S#l6i:*»a 

«)^-r5ffig*fegB^iS:tt, ^®{4aftfegpS:±IBs:?g 
STSPlcff b^T J: a {c±fB«^SP«5#Eft^-r -5 

[0 0 0 8] 

WMs ia4tt|Dl^<-e©Jt3tSESB4«j5gt*#Si5a^ 

SB7?feS7*J^^J'>'l/a¥«tt, «¥«l*«:3 0i:> ill 

<y b 6 0 J;oT«J5S;^nTV^S. ADFlfi. mm 

-^5 i±^mm^titzsm^i^t':>Bm^mLxmm 40 

[0 0 0 9] ^:m^P^3 0|*lt{±, ■e©±a5Cn>^ 

JL-.yMl, 1 2S^-r?.JfcS*^g2i:. ^^t^$^• 
7 A 1 6 . 18 ^^t^W^&i^mf^ilX^^^, 7. 




4 

A16, 1 80|5]?)t(i. •^n-?n#«gfi3 1 

T. K 7 A 1 6 ©te^fMjSTjrJi (0 5 T-fe* 

[0 0 10] 7.^\i-^l 0(D%^^^mt. 3>^i7 

mm b«:v^jB^^^LSI5]li§^c <t d A/D^gi^cjinaAssi 

A^lffi^n^ ifeVAT-l]M^fiEI^Jc^i£-rS3t^S^S2t 
it), *OIififeM^tS^<iBfifetf. *n**i^«^B 

3 1 tJ;t)*®*^-«{c:^l|gfnt^^«:F7Al 6, 

8 t El 5 T?i^ltli t) iRiCill«Kl-s i i: t i t) 

^^S3 2©fe5{4g^-r[llfi^i!jf St^ ^OS^S 

[0 0 11] -15. he OfcS!:{:^?,nTV%5 

y7'h.^(o:k.mmm^m. e i , jl^m— M/-f e 

2. 6 3 0v^•r^^*^®^^ffilSiP?>^ * c:K:JRiF^S^^^TV^ 

s!is¥ffiP4^a^*i*3 orttcratj-Tm^Fn^s. 

©<ei:iiilSP(4, a^*#3 Oi*)%±:)?i^|q|ttTJifi3S$ 

n> ^©^feSgAS^i;^ ).o-v5 4t?:?§^fe-DT-B 

4fcit)||jlfijSI$ix, -eitfijJfei^K^Al 8, 16± 

F^A 1 64^C>^^$nfe^^ te¥^;i/h3 3t it)^ 
SSa5 5{c^i3l$n, ^CiT-SSn-^tJ;!) h:^- 

■iifeis^s^rn*. *bT> ^(oYi—mm^^^fi 

6 1 i D itii;&(RltJfiM^n-C»aD-7 5 7 C J; D » 
[0 0 12] ^fz. iiSfflIl^JKfiEB#K:{±. SEtlififeAs 

f$fig^tifcte¥ssp sfi • mm^ 5 e c j; >) ^«as 
i)S|f nxff V^Jfei* K 7 A 1 8 *s|9:Jt e> s 

5 7tJ:5g^iibU'f 5 8±(Cg^i6IS$nS. Jfc««^fi 

2s, ll4t^=^■riafc:^>7=A^®»a^^.^s^s^ 

/t:^*i/>X:SiC®*)OT-$.i)4s, ;^45^-:5S®t. 
®{Cfe?<f^SASpjfgffe?,, ^bT. 124^^2*®!^- 
1ftf-A$fi|fflbT®Jtf*K7Al 6. .1 8±C-?ix-e 

nji«4jgfie-r « 2 XT^-i' 3 >^ 'f x®{f!i§^ bfc 
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[0 0 13] c:cD*^a«s2{i. m^&mm^o 

ESSSBV^T2<l®LDJ.->> M K 12§EttUx 
■^0-:&CDLDa.:r>y h 1 1 iPe>tBWbf::U'— tf tT-A 

u-tf If- A i: Ml-:&lqlK:fflJf s i a c UT 
±T:&lRICflIfS©JiiSI^BV^TESb&2©®5l^•J 10 

EI9!$nfe;^l©^*U>Xi:*.5^tfiL'>X8, 9 tc 
J;;&5M;^rv:^f^-:;i7U>Xl 0, 15K:<J;!5f9# 

[0 0 14] -^©LDJt.^^;; h 1 l*»e>tBM^fix:fel/- 
■tfbT-At, LD:x->;; M 2ipt,tlli>f$nfcU— 1ft: 20 

So f'&fo-t.s LDJ.-y h 1 2A^e.l±lWU&±{i!l©tf 
-Aft. ±tl©:^X7X^S'^U>Xl OCAitUfc 
^lC?f?)3ib^7-l 4tioT9 0' ±;?tlRlftTffl 
tf^)^, t)iIb^7-2 7tJ:5 9 0° ffiJfe. 

nS. -eUTs -^©1/— If bT-Afi^ $e>tff>)iib^ 
7-1 3C<t!)T;?tfflWe)tlT®Jfc1*h'7Al 6±^ 
T^^tto ^fc. LDJL:^f M lA^6.mW?n*:Tffi!l 
©If-Att, i^4'-r-«T5jgb^7-l 4, 2 1\CXSi-t 
i.ci:*<SRXvX^^y^l/>Xl StXltbfe^s 30 
2t5c©ST!3^1b5^-3 6, 3 7tJ:oT^t^*sffl(fe. 
^^T^ @^t*K^A 1 6CJ^bTm«©KvAF^t:>:'5^ 
fiaiS$txTV>S^^«^K7Al 8±&^fi-r2.. * 

LDa.::i«yMl, 1 Zt^^^tl^tlBSlt^htzV 
-if b:-A t J; n^nMJtfSl-2>^3tf$ K 

7A1 8, 1 6 tie^^-i-S±p5Ebfeaii©^^»^P 
tt> ^«*i^lcMj;BbTE5 (3t^^?gf©l^««BS 
bTV^S) t^b&3t^A<>5;>^/2 6|*lt-eil-?nE 

[0 0 15] i:C5T-> fi^i®<t^*Jte^t4^gT- 40 
tt^ 3;^h^->>©iWA^?>*4^¥mt:X7X^<;;i7 

S©ifc¥lg?^*Slffl 1- S ^: i: iSf^ i: & -3 T g T ^^ S . 

^J' >7^AS©«3iJt¥?^^li;?. fe*^*^S©:®^ 
tc tiffiffl -r 5 ^^l^?©g|5ffi^atf ^ < & S & tb. ^* 
3t^?SSX7X5^';/^'{bt-S?aSJ±:*cto. 
ia4tSbfeSRX7X5^<y^l/>Xl 0, 15©<t5 
CfiR®X7X^>v^Jt^^?®«^t(i. fiXJfJ^f^^ 

t-•2):*iRItfetoa^^^4^^^b•?'tv^. €0}fefo5^*{±tit+ 
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(^ffl1-.5«»©fet?^*5T5SIS©^*«l) ©?§fitt 

mcomm"^. ^©3t*i®g<*;®iii#;&issbT> ■t©« 
^a®^t*^^5&l:v^fclg»«c{4B^fo■y-rs©{ilN©t 

ilb<^i:2.» 

[0 0 1 6] z<Dmm(DBmiz^z%M^mM. 

2X'IA. aSS©!^— tfJfcaSi:*5LDJ.^s/ M 1, 1 

2 e> -en-entHW? n*: u — tf tf- A (c i $ 

^^OCiKD^tl-^tl 1 0-^S, i,ft/^X7X? 4^ U >X 

105V15S;. -en-en^jtsptj-pfesia 1^31^1-1/ 
>X*;i/^i 9, 1 9 1 itj^jtu ^®§i'>x*;i/ 

;5^1 9t^O§l/>X*;U^$'*l 9As^^tbTV^S:^RX 
vX^»;'^l'>Xl 0, 1 SSI/— tftf-A®lllT-T 

^CS 3fia®'f ^4^S^2 0 a, 2 0 b, 2 0c$^tt^® 
i^*;&lRl (HI T-i:&:&iR]) t^&oTF^IlSSv^Ta 

i!Sffi:^^Tv^s. tfcs iu^x5X5^y^i/vxi 0. i 

5 ^ ^ n-^n^^iia® ffl *)^m^L ttt^® t ^ # u 

>X4^;i/yi 9 i:-#-eMiP-B-i) (0 1 T-U>X5f;;i/^ 
1 9*5;fe±*sDfeSV^H:*±As?)i:&S:&lRl©jli&^ 
S) ci:{c:J;53t*«S±fli:©<lS§S«iE-r53t*i^ffl§ 

mm^&iii3i^mm^i^2 1 a, 2 1 b S'^n-^-nKJt 

[0 0 17] filT^ ■e©^*^©tt*s?)!&fSiS1-5«l« 

^fe*^±^*:©^s§4^lIE1-5«6^^cov^TBil§1- 

©2ffl05j^;^2 5. 2 5<£[illT-£:6:S-[Rli:*i>±5fe4 
:^lRI{3^|iS<&ev^Ti;^U ©W<ll©*x 2 5 , 2 5 

K:|3 2J;i5^1-<tatg5§aTSa5 2 5 a, 2 5a^-€-iX 

t-i.U>X;}^;uyi 9®ffiBj*togl5i:75:;siiiSga5S^n 
•en{'!ft^TT> 3fcli?5[Rl©{4Bft«>S1-3. ttzs U 
>X3j^;b^ 1 9 {±. HltS^bfectat. ^®S^;?isi 
©(IJgHic-tti-fM^fiKbT'/^SnK® 1 9 e, 1 9 f 
iHil®3}^X2 5, 2 5®l*lBic^tl^nMSa<i 

SEbTK-a-rscfctAt), ±jt*:&iRi©(aB^«)*5|i 

1 9 e, 1 9 f ii. BSJfcfa&(*'<C^i:-rS[il<t^P3±{caa 
JBtt{c?^fi^^f^^T^^^. ii5ffl!l07itX2 5, 2 5tH:s 

ne>©stig5j;aciis«rffijSi2 4$aS!it^ *©^3i 

MK3«2 4©M«t3(i-^n^n5t<;:^2 5-^®g^^t?Li:^ 
m^mm^i>2 1a, 2 lb^3i-rfc»©5L2 4a, 2 
4ai:v 'f^;?.S^2 0a, 2 0b, 20 c^^ti-^tiM. 
1-fe»©26lf?L2 4 b-feHH^Bv^T 3«fi)^b■r^r^ 

[0 0 18] fi;^X7X5^y;{7l/>Xl 5?£JR|fl 
ti>l'>:^t^J^Vl 914, S/^r^X^'y^l/i/Xl 5 
J;BSi^S©5EJi5©S3i?L*sfl^fig^ftvCV>T, ±StttS 
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ffllSBffl©}§ffi^gS|5«T-fe2.-l't:7.i'2 0 a~2 0 c 

Sr-en^ji^gt s fetocD^ i^jLAift^:^ [Ri t Hn^s 

tiaSffli:UT€lffi-ri.«-^Sffl^i'?Ll 9d, 19d 

t:»AUfeSe^i'2 1 a, 2 Ib^-tn-etlW^bt 
l^i. ^e4«i^2 1 a, 2 1 btt. ^SfflS;3*S2 

^i>'\-^2 2, 2 2®cf'CiSK3iUfett!iT-L'>X*;U^J^ 10 
1 9©#?L2 4alC-en^n«8S$n-r*5Dx •f©2ffl 
©EilS.'N** 2 2, 22CJ;!3V 19*. ItC 

[0 0 19] Sfc. ■e®l/>X;}-x;uyi 9 05Sfl^©Kjl 

<fc2i5mT-Slt2)UXI35 1 9 a, 1 9 aSglSiSUs 
U Xgpi 9 a, 19 a©-?-tL^ix±®*iiM*:&lRlO» 
ipSiiUTVAi). -fUT. -^©-^©'JXSBl 9 a, 1 
9aH:, U>X:i^;uyi 9 0±gP^fi!l©ffi^;:^l^fiKtTV^S 
3®m©-l'^*i^2 0a~2 0 c^^n-en^g^-Ti-fe 20 
«)©^i??Li:ftf^:?^lRlT-:t7-trf h-TSfiLgC^n'^'tT- 
WMLXhZo c:©U>X*;i'^l 9CH;, I2l2lcg^1- 
J:-5CiSJS8a5(Z)|^{B9©fflK:if^Ua51 9 b, 19c<fe-t 
n^njKfiSU •€-CtftRX7X^^'^W>Xl 5©W 
SgSPCffJfiKUTV^^^gpi 5 a, 15bS:^n^ixSg 
t^TSC:i:lcJ;!), :lRX7X^>yi'b'>Xl 5®^t 

[0 0 2 0] -euT. -^wtt^TN 112, laastFue 

tg^Nl-J;a{C, ilfil©:^^;^ 2 5 , 2 5 ©^n-^-n^^ll© 
®K:;*.i^±«>@^UfeiR^t;^2 3, 23tit).E12C 30 
^^b&J;dK:i/>X7}x;i'<J^l 9 tftRX^;^?--;'^ V> 
XI 5®«as«tCBu;& (I^IIIT-T:^) t[qi{tTifE1- 

>xi 5©3fett:)^[Rl©t^g^fe4^)^^T•^Tv^s, 

©ftRX^Xf-^yi^VVXl 5®l/>X:t;;i/^l 9tJ>f 

tftr-A©£^*^iPi (ft^;5[Ri) ®{4eft» 

it. 112t:^NbfeJ;-5tcil{D©^a51 5 a, 15b© 
^n-efiil«ffl^p>X/}^;u^i 9©i^®p4gSBfc:Jts 
M < # c i: t J; ?5 -p T V ^ 5 , 
[0 0 2 1] C©idK:, C©^t^*^B2tt. 40 
2 6 i:-1*©g?*J-r-fe SMiPJiC'PX 2 5,25 
2 6 2 5 5:— 
{CtT^)J;V^) ^c||§STa5i:^e5S§§iTl6gi5 2 5 
a, 2 5a$:iS!fj-Si:JtK:, L'>X*;U^* 1 9 icglgt^ 
TlS!S52 5a, 2 5 aCSg!^c#T{4MS»St5(aB 
ft«)SP (02T-TH©ilSSSPi:&?)) ^aSft. ^©Mll 
®ffia*feSPS:^tiTlS'a5 2 5 a, 2 5 atc^n^tl 
UST 5 i -5 IC 1/ >X:^;i/<5'' 1 9 Sjf ffi{>f^t5 E 
^mX'&itc^<DmJ^^2 3 , 2 3*IS{tTV>5o * 

fe> c:©3l6^*«e2{4. ±3£LfeJ;ati/>X7t!;v^ 50 
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1 9©£3t4;&lRlt?e-oTKPS§SV^TffMbfc2fi© 
Sipffli:'5;i) 'JXgpi 9 a, 1 9 ei}c^:r7:^j-v!7 
U>X1 5©TaSig^^F-B-. ■^©ftRX^;:^^';;^^!/ 

>X1 5©l/>X/f;;i/^l 9©';7gPl 9 a,. 1 9 at 

^n^n'JXgpi 9aiiyi::ffE-r5S»ffl®'f^;7-i^2 

0 a~2 0 c4^e,35:S^^B^a^lfflaS^I9!?fei^!lt■CV^ 

[0 0 2 2] ^UTs ^®^^£*gS2tf;S1-i,^«fa 
jfc|§SSS^®(ix fiRX^Xf^^^'^UVXl 5®^itt3£ 
^^feitiiC^t LT U yX:!}^;!/^ 1 9 Siate2itfl"M4S-|Rl 
ic 7 h $ # ^IST- t) s ±iB^*JS?iffl^S^IS i: 

bTV>5fi/?X7X^';; 1/ >X 1 5 i:H*6?){::l9:Jt 
nTV>2,. ^®^*^jiffl^e^lS®^Sg|5i:'5: 
?.«-'r^^i'2 0a~2 0ci:. :^«|l<itl9S^|g® 
^llg|5i:*i>^li^i'2 1 a, 21b{i. fttHlT-± 
;&© ?>^SS# qltl«:ttg t -tn^nEIS!* 

[0 0 2 3] ifet, C:©?fej€*^g2ti5t:)-5^*i^© 

^^Sft!RJS©IS^®tt:^rK:c>v^■rSi?a1-s, ci®^fcjt*S 
a2T^SiSl®}«ffit^®<&^S^Si:t{c{i, laitc^ 
bfe3ffififf®i'^;|«i^2 0 a~2 0 c®-5*.il«tctftg 

-rs-f t^::^2 0 a, 2 0 c Sr-^-n-ens^fes <f*ic 

{fiet'S'f t^i^2 Ob§»«)iitfi:, «RX7X^>y 
i7V>Xl 5tt^'f'^^i>2 0 a~2 0 c\znLX:i-7 
•t-y bbfeffiBC$>i>2<i®UXasi 9 a, 19ati 
t)SJt^tlTV>5®TN •^®ft#;&|ql®**0'f ^^i^ 

2 0 b t i bT»f e)n&gP^AST(llfcfl}f^i:«;S 

[0 0 2 4]1[K:. **lc{i«1-i,-i't^i^2 Ob<£^ 
»Tpiga5{l!J®'f ^-^^^2 0 a, 2 .0 c S-tn-etlSStf) 
rtJt S fc. <%KB: 'J X«B 19a, 19 a S-eti^tlS;^ 
i:bT> :i;^X7X5'>;'i'b>Xl 5®';Xg|51 9 a, 

1 9 ai^)^)^i^^^^^^tl®a5:9'*sjf bTtf e)ni>fc 
to, «RX7X^ry;'V>Xl 5ttfi^:&|Rl®*;^g?iS- 

X. ft/^X^Xf^^^^'UVXl 5»±s 3*0^'*;T.i^2 
0 a~2 0 c$:iijl$-a-5e(fr-;g#;^|pI®4'*gP^S 
±*t|fiIltTflJKtt{c:*5i5Cbfct). TStlSUtT 
iaji^}::^t2.J;d{cbfe!3-rs^i:*^-r-§i.o ^tifci 

^n^imxh^x^s ^n^®#trasi-5c:i:*s-e 

>X1 5 0?§ffl;R«tffiIEt.i>«ltT-*<s -eCit^i 
2 ici^lt 6.nTV^i,l2i4 bfcft®>fc¥lll?®E 
ffil^MHJ;^T4bl)jtSi^®^ffi*>> gf^icasts 

[0 0 2 5] ifet:^4lS©iSt©i8St-:3V^-ritt?8t 
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f*±tf ?} t^t 5 J: d t §^S1-5«^t 

{±s llIia-e£fl!lCD^S^i^2 1 aSb^X*;!/^! 9*^ 10 
e>ftJtU3S^riRltiS4?)2)c tfcs ;&ffl!l®^e:T>i^2 1 b 

[0 0 2 6] ^^ttnt. u>:<ts)i'V 19 ommcDE 

5E®19e, 19fH:. ■&n-e*il^^lft«:*'ii^i:t2.l^ 
1 9AS:1RX7X-?<;;^7 1/>X1 5i:ftCEllT-*±*5 

>xi 5©jii§K:^ii&1-i.^*)ia®ii«to«i'J>*^fi^ 

a , 2 1 b <fe |5lg-r-3 U VX/l^jl/^J^ 1 9 izB&ih/vfz 20 
[0 0 2 7] c:oJ;aK:bT^ 3t*)^©<i^^^Sbfe 

5^fct/fv>x:^^;i/^i 9(±. ^n^nif«a5©^s*s0 

2, la3SD'116}^g^L/fctS-'^•^2 3, 2 3K:J;t)3fE 
^ixi)C:i:ti!33fctt;?lRl©tCtSai»*sjst|^{c:fffcn«. 30 
£^Cia:(te.nTV>€.Ei^>''^*2 2. 2 2©{t 

i t) iiMa:5iRi 1 T-ffiia*i5i) ©tte^» 

cs^bfeftRX7X?-f i'l/^Xl 0{;:ov>T*> El 
3 RV^m 6 T-lftB^ b&^Si^^ft^S^SSUf^ 

■5©T\ @#ICS;^X7X5^>V^57U>X1 0$:3I3Sbfc 

^*iS©?$ftttS*^5ibfe?), •e©jejiEi^offit&^ 

Sbfc!3l-5Ci:*s-C#5o 
[0 0 2 8] E17(i4X7^-J'3>©3fcjt5tSStc43lt 40 
5ISSSu©&X7^-e^3>«03t*SI©ffl4S!} (Sfttt 

m) t:mM\.tzm»^^^twm. lastt^©^*)^©^ 

4Jt)§El, ll2^T-i5iB^bfeslSSI«§4X7^-5/3 

>©^fc«at^staffl bxiis bfcm©«^ig«§rs-r 

iSElT-feS. ETC^f idtx •^■^>i' (M) , 'fx 
D- (Y) , >7> (C) , X7s;<5' (B) ©^Xt^- 
^>^>S{cSIJ^bfeKSSu©§^SSI©ft*5t)^±^ ft;*: 
X' 1 5 0 umm^X-^^fzifi. itElSlPia2$^ffl 
bTlJia^ bfeHS^^S^ffl bT^©^SII©ffl4s !3 S 
^ebfei:^:5> ^SmiaSt^-fi^t, -f©ffli*s 50 
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tl{i:l/5X7X5=->;'<>l/>Xl 5 (fe5V'>{±:^RX7X 
5^-j'^U>Xl 0) ©#<*©}gttMIESt)f-f©flfe©^t^ 
^?^©^^S#K)T4 0~5 Oximigf6t*T-filjt5 
diiAs-r-t*:. ^:©J:5Cs i0^5tl:^g2tj;n 

■e*i'?'n©et?st)c;i-5#X7^-i/3>«©j€*j|i 

:l^:iST•t5i:ftK:^ *o*^*l®©«tt.igfitJ:!3 
tti^i)C:i:4ST?§5©T\ feA^-^eXUSBS^bTS 
^j:il^<£f# 5 i i: S S o 
[0 0 2 9] 

[#BBJ©aa] til±ifiWbfeJ;a{c:. dOIS^Stin 
(^^ i*:(ci3«l-sa«^Sl-s. if^«i;svit««7 
©iB^JKfi£sa^c<t^^{^^ m©U'-if?t#*^&^n^ 
naiM ^nfeu-if tf- A k: i s jt4i^©j«fflM©iss 

t^^^f^^^M^i^O&i^ bfc:^©«®©t 

t^^sumt-t^xmis^-^x^&m^i^om^miE-r 

^ZtifiX'^o Ltzifi^X. &fet?tjiSf Sl*»©3fe 
*fl©ikl g © ^ ^ /J^ $ < 1- C i: *^ T- g 2. fei*. 

[0 0 3 0] §|J3?a 2 ©3fc^fe4«Bfc iiiKx ^Sl®?^ 
ffl^S^®i:^«illMS^S?®i±«itgI5«*5«i^bT 

ntv^i. l-:5©^^^?C-3V>T;**J^©?Sfttt^Syf 

«*^©<«t^iiiEi-2.«(tT\ ^(D^m^izm^im 
oT. iist5S^©«*<bASEinsfe». mmmcD 

^^•fbStP^SM«©lRl±AS0iiSo WS?«3©^^S 

n bfc^t*ll?©ijfe**lRI^cMlls■ev^T±i3*ipB 
t:^bT^«;&lRl{::-eneixa|-x-tru/ h bfeffia^^fi 
»{i©jift^Sgi5«*5±!3aiPSfiyicffE1-5®T-> ± 
l33fe^^^^^i*©?SftJfJtt©ffiiE, SU^±T©^t^«? 
©ai^±lf ^MC ct ^ bfcit4ill©?Sffitt®S> 

^sasw^af^ t-5 ztizaij ^\,^mmx' t K)ji4» < it 

[00 3 1] it«a4©Jtjt*^Mt J;tiK> jtSJIili 

tiss?^ia!a3t^sR?©^fcfiiij5^**'t>t bTS^w 
T% :iii^©iii§^fo-a-tfT-t5. sfe. ^©^asgjist 

Rlife-C-fe5©-r\ *4iSO^IS§i:^*iS©3fttt^S^ 

x\ ^(DmrnfMi^^^xhitpi^. giiI^b©?^^c5^, 
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T-feSo 10 

[0 5] ^l:<^©*jt*SESii;?.fcli^^SSS 
^>1-^«:«5£0T-$>5o 

[06] 04t35^Lfeil6^*^g©*/e7'7:^^vi'U 
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[08] |iH:<-^O^*«g©ffl*s>3§0i, 02^fitt 
T iSS b fe« C Sl^ U S ilS0 T- * -5 . 

[^.•^oSiW] 
2 : %mmm. 

10, 1 5 : ft>Rr7;^f->y^>v>x 

11., 12: LDaz:«y h (I/— 
16,18 -.m^tWY^h 
1 9 : l/>X7tv;i'^- {m^m 

1 9 a : U :ra5 («SpH) 

2 0 a. 2 0b, 2 0 c : ^-^^i^ (SfflKSgi5«) 
2 1a, 2 1b 

2 3 : mw-^m) 

2 5 : ;}<X (Jt^Aij7i?>i/i:-fr©gB« 
2 5a: gSt^TmSB (SSt^TSIS) 
2 6 : %^)\tP^>y^ 
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